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M^°J ^£ SJEN^OI 2^M?HA}:±E1(Q0)M DHTH^ BlM2(BL)(HI S^rEIH, . EIEWOI .SMOIMa^ 
(PL)Ofl S^£IOi 20. 



E 1£ WlgAIWM [IJS FRAMS IWBt' aSEIAI^BS LIEftf 85E, 
E 2b HltfAIMOfl FRAM2J S^gg Lf€K* SSESI- 

e .3§ e i°j mzigm ^ a^ss ueh£ sses>i- &se, 
e 4= s 134 m^gm mhw\ «ws* u-eh* ssE2f e*9e, 

£ 5& *02gAIOU2| SSEIAI^gg LJ-Ej-tf «E, 
E 6S- Xfl3*!A|0fl°J S«E1A|^gj# UEftH M^E, 

E 7£ ^144'A|(W12J SSE1A|^g# UEftf H^E, 
E 8£ JflS^AlOfiSI g£EUI^g!# UEftf M^E, 
E 9= M6^AI0flSJ B5E1AI£Bfi LhEFtf 
E 10S fl|7gAIW0tl um FRAM# EOT*! 1 IC?FEM UEK* E3E, 
E IIS *Q8£ ! , A|0*i(Hl lim FRAM# SWBt»- UXIl &t2flgiAI±Bff UEHd! 
E 125 q9«A|0flM OJS FRAM1 EHI*S OflEElAl^gl LfE«j H^E, 
E 13£ jaiOSAIOtKN CGg-MaEIAI^gg UEKS H! 
E 14= XOll^AJOliOil COS OflSEjAl^gl UEK3 »* 
E 15£ Xfl l2£AJM0fl CQS FRAMt Sat!" MPUsIt LhEftf E^IE, 
E 16S XD13£AI(M (O-E FRAM1 SXBV MPUSt UEftf S^IE. 
E 1?s ^lU^AIDJlQfl FRAM# MPU^l LFEf^j SA'E, 
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E 18S 3ll5&^IOj|Ofl ME FRAMg AI^B LSI SI UEhtf M^E, 

E 19= Ml 6g AIM WE FRAMg STUS* S^^EI LSIS.g UEM M^E, 

E 20? *I|I7£AIWIH! COS FRAM1 StfliSt £3?^ LSIS1 UEW! ^E, 

E IS^AIQflOfl COS FRAMg ITXHSt ^EH SSEUI^gg UEm 

E 22^ HI9ttAIMH C0€ FRAMEj 7IS^«g UEFtf §?ffi£E, 

E 23S HI2agAINW COS FRAM2J 7IS^«g UEhtf B2BI3E. 

E 24^ E 232J 5|^?2g £i**£K?l £1*]" g^gg UEItf S3E2* E^9E, 

E 25= E 232J £|g:?gg fe'SSPI *ffgg UEK3 S3E2I- BSE, 

E 26S E 232J flgqige A'Sotfl (HISEI^^ ^g2| QfS Oflg UER2 E3, 

E 27S E 23°J SlS^gg £|*> DfleSia^ QS.OJB UEK* E3, 

E 28? fl|21tfAI0«W COS FRAM2J 7H^£g UEttf gi£, 

E 29= E 22J SI SOU. 2JCHM ^GE (folded) BU?gg flfi!*M»« UERd £3, 

E 30^ a 22tfAIMQl CffS FRAM2J TH^^g UEFtf g^E, 

E 31S ^ ^AIWIOII SiCWAIHJ §*HHIg ggStfl ilsil^E, 

e 32= diAinog 2ioiAi2i §^ms ese^i sit* ddsnreE, 

E 33£ 2| 4'A|0«0fl 2jCHA|°l gSMHIl S|*J £!2: : iD«E, 

E 34= g ^S2| ^E2fg SEISHAI UEH2 £3, 
E 35= B SS2I ^5:2M SEIsBAI UERf ES, 

E 36? J1l23£A|0i) COS FRAMg ^So[7l S:±S3 = ^2| :?gg UEH2 USE, 

E 37? Xjj23£JAI0{|EHj 2JCHAJ2J §*>g ggSPI £|*J dSKISE, 

E 38S XH24£A|0||0fi COE FRAMg ggSPI *S^2S=^Ei UEF= S13E, 

E 39= X1I24^ AJOtlDfl COS ^*fg SSSCT Sltf ilSiDSE, 

E 40£ X1i25£AI0tl0fl COS FRAMg ggutfl *y^a=^2| ^gf LhE^tf sise, 

E 4I£ XU25^' AJOHM °JCHAf2| g*S ggSK>| dHUl^E, 

E 42= E 40EJ QDISI M^2J PS ^SMl UEKd E3\ 

E 43? «l25£A|0fl °»0iAj2J *J ^gdSStSJ UEftS E3, 

E 44= HI26gA|0flg UEM Q0I9I* 5^ ^CHSIOI ^^htl^g UE^tf E3, 

E 45^ E 442J g^JtlSg ^0|O^S4 Ollg UEhtf E3, 

E 46^ JS27£AID||0fl CO# FRAMg ^So^l ffl^g=2| ^g \JEM SISE, 

E 47£ «I28^AJ0Jg fltl _4!Sin«£, 

E 48£ Hl29^A|(Wig gSSCT 9lt> dJ^iD^E, 

E 49^ X^l 30^ AlOdOU COS. FRAM2J 7\ g ^ g UEH2 S7HISE,. 

E 50^ J3j31£A|(fflQfl [Qg FRAM^I LjEftS g^l^E, 

E 51S 30 S SI31tf AIMM KWA|2| .^g AisIIh^E, 

E 52^ ffl32fiA|0||g ggS^I 2fg DilEEl^^ Oflg LfEH^ E3, 

E 53^ «132^A|(WIg £2oK7| 2fg MSSI^SJ Oflg UEH^j E3, 

E 54^ SI32£A|01I§ ^SoPi 91^ OflEa^iSJ Oflg LfEH^j E3, 

E 55^ X1132^AI0flg ^Soh^l ?lt^ ^!£g. 2f§ MSEI^i2J Oflg QEHd! E3 , 

E 56S «l334'A|(W0fl CDS FRAM2J UfclfOI ^^5g UEM E3, 

E 57£ «134^A|0||0il CO# FRAM2J LIHfOl^^g UEftf E3, 

£ 58^ JB356IAI OflOfl C0€ FRAM2J C|blO|±^5g UEf-tf E3, 

E 59- «135^A|(W10fl COS FRAM2J S^Wlg UEJ-tf E3, 

E 60£ XU364'A|WJ0fl COS FRAM2J QblOl^^g UEW! E3, 

E 61? a37^A|0fl0fl COg FRAMSJ PHIOI^^g UE^ E3, 

E 62^ a37^AI0fl2J w^Oflg UEI^j E3. 
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E 63S HK38SAIW0II CDS FRAM2J £3. 

£ 64^ J3I39£AlM}0i! CtfE FRAM2J §7h5|£f UEftS Eg, 

S 65= *II4QfiA|0tlQ1l COS FRAM2J g^SISl UEfcH E3, 

E 66S *H41£A|0«0fl COS FRAM2J UEH2 E3, 

E 6?£ *042gAIWOil [OS FRAM2J UEftf E3, 

E 68S E 67 gATOIISJ QjDI^l ^^IS^tl UEK3 ES, 

E 69- E 6SB] MAIM Oil S3*f £ □□Iflff 093 UEKS E3, 

E 70S"M143tf AIOBM EOS FRAM2J 17ffl£g UtEM ES, 

E 71£ XI|44^A|(ffl0il [OS FRAMSi 17*51^1 UEHd! E3, 

E 72= 3145ft! AIOOH COS FRAM2J g^flSl UEK* E3, 

E 73S J3I46«AI0IIQ1I COS FRAM2J §7ffl£g UEftS ES, 

E 74= ^I47^A1CWI(H1 [&S FRAM2J UEH2 E3, 

E 75= »I48gAIW<HI [OS FRAM2J GOfOl^^l UEH3 E3, 

E 76£ *i!49£A|(HI0{! COS FRAM2J DUIOI^^f UEFtf ES. 

E 77£ 731503 AIOOH COS FRAM2J QIHfOI^SM UEhi! E3, 

E 78S ai5I^AIWI(HI [OS FRAM2J GUIOI±7£M UEK* E3, 

e 79= s «^oj FRAM oj oieAjgg:, ^gxisej g 3»a^ ej^gi uew! es, 

E 80S & SS2j FRAM2J ^SA|2j icDI*2J 1 UEf^j E3, 

E 8!£ a »^oj FRAM oj ^371, gH7l°J ^ SJt^ UEm ES, 

E 82- HI52«AI<mQ0 [OS FRAM2J §7^151 UEftS E3, 

E 83£ X1J53^ AlOHOil CttS FRAiei UEH2 ES> 

E 84- X1I54^AI WCHJ [&S FRAN2J g^OtlM UEhtf ES , 

E 85= X1!55^AKWIDfl [&S FRAM2I g^fflSe UEH2 ES, 

E 86£ 731 56£ A|(fl|0fl [&S FRAM2J LJEI-tf ES , 

E 87£ HI57dlA|(H01l COS FRAM2J UEJtf E3, 

E 88£ 33158^ AlWOi [OS FRAM2J S7ttl£>- UEK9 ES, 

E 89= 731592 A| WW COS FRAM2J UEHd! ES, 

e 90s 'aeotf aiww cos' framsi uu\o\±^zm uem eb, 

E 91S fll61flA|0J10i CQ€ FRAM2J UEKS E3, 

E 92^ X1l62^AI0t]0{| Cl>^ QEjy! E3, 

E 93S «l63£A|(RI0fl C&g FRAM2J ^l^^Zsl^El UEfyj E3, 

E 94^ «|63^AjDtl0iI t[f^ FRAM2J e^Ofll LfEft" ES # 

E 95^ SI64tf AIWIM CUS FRAM2J ^^^ = S1SE1 UE^ E3, 

E 96S «I64^AIWI0fl CO-E FRAM2] UEHd! E3, 

E 97S m65^AI0fl0fl [[)# FRAM2J {5^SS = SISES UEftf E3. 

E 98S ^1 65^X101100 [CJM FRAM2I g^Qflg UEftf E3, 

E 99^ 3316E^A|0U0fl IKE FRAiej ffl^g=f|gE§ L|€f^ E3, 

e i oos ae^AiMOfl we framsj §*mwi lfeks E3, 

E 101S «]67^A|WKH]. CCfE FRAM2J ^^S=tJ^e UEf^ E3, 

E 102^ XH68^A)0fl(Hi EOS FRAMHJ §?m^m UEM E3, 

E 103S ^694'AJOflQi] [OE FRAtej UbfOI^^g UEftf E3, 

E 104^ XU70^AI01101) (OE FRAM2J §^§S 5A|5^ &|>:EflEI OtIM UEftf E3. 

E 105^ Xfl7O^A|DU0il COS FRAH2J §5rgg iAI^fe ul^EHEI 2 mm UEftf E3, 

E 106S fll71^AJ(«I(HJ £0^ FRAM2J ^7htl^M LhEHd! E3, 

E I07S ^72^A|0110iI COS FRAM2J §7^t^M L^EK^ E3, 
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E 108£ £ 107 £AI0tl°l DDiai s^BS^St S^M LfEHd! £9, 

£ 109= ^?34 , AI0fltH! CDS FRAK2J S^3=5|£g UEm £3, 

£ HOg XU74£AIWil CCfg FRAM2I. gSMNg UEW £3, 

£ Ill's 7H175^ AlOtlCHI COS FRAM2J g^Oflg LiEftf £3, 

£ 112= H76flA|0fl0fl COS FRAM2J *n±Sg*5|£g UEM £3, 

£ I13S *07?gA!W(HI COS FRAM2J g^lKll U€H= £3, 

£ 114= X078gAI(ffl(HI COS FRAM21 .fl^S^tlSg UEftf £3, 

£ 1-15= *079£AIOfiOII COS FRAM2I S!±SS£|3g UEh^j £3, 

£ 116S Xfl80^*A10fllHI COS FRA>£| *2±gE£ISg UEftf £3, 

£ 117£ ^814'AIOflOil COS FRAM2J S:±°S*5|£Eg UEfc« £3, 

£ 118S £ I02-1072J 3011 3SIf ^> 21= MaiO|eg= gSj^^g QEH3 £3, 

£ 119= £ 102-10721 gOfl 4 2i= gWOIMS^ ?.S®*|2| Qg 0111 UEf3.£3, 

E 120^ £ 119a2J g 3101^*1^ 2J £AH3£0fig QEh3 £3/ 

£ 121S £ 119b°l gaiOIES^ ^?§^°J ^AliaSOBl UEftS £3. 

£ 122= £ 119-1212J g9QiS93 ^gg^W 4* 2J= SSHfflg UBS £3, 

£ 123£ £ 119-121°! ga!0|e*i = ?ggt£|01 ^ 2i= iS^SS 2 £l£O0ff UEW £3, 

£ 124= £ 119-1212J laiOlM^^ ^g^OJ 3§U 4* S= gSHWg U€W £3, 

£ 125= *(!82£AI0fi0iI COS FRAM2J QHIOI^ZEg UEftS £3, 

£ 126g H83gAIH0il COS FRAM2J CIHKDI^£g UEW! £3, 

£ 127S *||84±!A|(H|0ii COS FRAM2J C|b|Ot^£§; LFEhtf £3, 

£ 128g .*085£AIO|]Oil COS fRAtej S7|£|.£2t atl|GI±?2a UEF3 £3, 

£ 129= Wtel 4! AIM Oil COS FRAM2J ^7>SISg Ll£f3 £3, 

£ 130g X087fiA|O1M COS FRAJfcJ DHIOI^£g UEht*j £3. 

£ 131S *i!88£AIWI0fl COS FRAM2J g7H15g UEftf £3, 

£ 132= XU89£AKH]0i| COS FRAM2J CiafOI^?2g UEKS £3, 

£ 133S.W9MIAI0IIW COS FRAM2J g?f£l^g LhEHTES, 

£ 134= *Q914'A|(HlOfl COS FRAM2J ^7|s:|Sg UEH^ £3, 

£ 135= X|92gAI08(Hr COS FRAM2J □dfOl^ig UEh3 £3, 

£ 136g XD93tfAIM0|| COS FRAM2J §7|5|£g LEftS £3, 

£ 137S JW^AIQflOfl COS FRAM2J CIHIOI^£g UEf3 £3, 

£ 138? J9l'95tf AIOOOO CDS FRAM2J g7F5lSg L\EM £3. 

£ 139= X096fi|A|OSOir COS FRAM2J gSJiNg LhEltf £3, 

£ 140S ^fl97^AIO0Dfl COS FRAM2J LlUIOI^^g LEW £3, 

£ I41S *098*!AIOflOfl COS FRAM2J ^7ftlS2f CIUKDI±^£M U€W £3, 

£ 142= X099tf AWM COS FRAM2J §7eiS& CIHIOi^Sg UHti! £3. 

£ 143g XHIOO^ AJWICHI COS FRAME] g7£1Sg LhEf3 £3, 

£ 144= XjjlOI&AiOIIOII COS FRAfGI UW\±=?ZW LhEJ-3 £3, 

£ 145= flH02£AI01iOfl COS FRAM5J 17htlSg LFE}= £3, 

£ 146g XH103^AIOfl(H! COS FRAM2J %E*^m LI-EHdl £3, 

£ H7S ^104^AjOflQil LOS FRAM2J «£flgT^!g UEM £3, 

£ 148g ^Ol05^A|DgOfl COS FRAM2J ^iE^^ej g^g UEK^ £3, 

£ 149= XmOGgAIGUOfl COS FRAM ?J£5^2J AiMOi^OI ^ 010^1 LfEH^j £3-, 

£ 150g XD105^ AJOTOfl COS FRAM SIE£g>^*J A1«01E110| SgT^2J ^jlOIO^J g«l LIEF= £3, 

£ 151S XillOS^ AlCtlOil COS FRAM ^E2^2J A1»0iE110l ^^2J iflOI0^2| g^g LIE^ £3, 

£ 152= X01O6^A|OflOfl COS FRAM £IE2^2J AiHCH^OI S^SJ «|0i0^2J S^g LfE^ £3, 
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£ 1532 *U1O7gAI0fl0fl COS FRAM *JES»£!2| Am5^CI3lH2J £|£0{|g UEFtf £3, 
E 154= *fllQ8£A|NIEHI CCfg FRAM2J ±HIOffflM01g £*J*J- *ICHaiO|2J g§£§ UEHJ £3, 
£ 155= XHIOSI^AIOIIOfl CCfE FRAM2J EISSA) ■ ±5!ICHSISi 54Jtt ^CHfllO|2j mmSL, 
£ 1562 791 lOdf AlOIIOfl [CIS FRAM2J §7®£g UEfcS £9, 

£ 1572 H1 1121 £A|DtlOfl CCfE FRAM §1WI£EI12| SSh^l SSSPI £9, 
£ 1582 XIII 1234 ^AIDfiQti CUE FRAM gfJWSag2| «S^t ggSPI £9. 
£ I59£ «|U3gA|0tllHI ME FRAM glKHieag21 «SW*!1 ggotfl 9\*i £3. 

£ 1602 niMttAiogog cos frapcj ciHioi^sg uEm £9, . 

£ 1612 HIHfilAIWW CD€ FRAM C|UKII±^22| QSWg UEK9 £3. 
£ 162= H 1 142J fij AIM OB COS FRAM2J g7BHSg LI-EK3 £3. 
£ 1632 H 11.40 AIMH Clfg FRAM2J gSfWIg LhEfct! S3, 
£ 164= Xfl115£!A|0tlDil CUB FRAM DilSag2J S3E, 
£ 165= £ 16454 OflSEIgjSJ g9E I^2J HOIQfSt LfEhtf £3, 
£ 1662 £ 16424 OUSEIS^ S9E S^2J EflOIO^S UEhtf £3, 
£1672 £ 164a2j DflSag2| 'aSSS4!2| OlDIXIg UEM £3, 
£ 1682 £ 164a2J 0j|Sag2J Et9»S21 OlDIXIg UEM £9. 
£ 1 69= M 1 1 64* A| NOD KhE FRAM21 Off SSI g 2| S 3S 
£ 1702 £ 1692J QflSagSJ g3£ g^2J £H10IOI^# UEJ-yj £3, 
£ 1712 £ 1692J MSEIgSI S3£ H¥21 QlOldtSg LfE^ £3, 
£ 172= nmgAINM CDS MSag^Sg UEfti! g7HI£E2f 39 £, 
£ 1732 ££H2J ORAMjII- FRAM2J (HiSag^g^ L^tf £3, 
£ 174= DRAM2I- FRAMOfl 2MHAI2I 2! 713 Sf Oil CH^ g^gg UEK3 £3, 
£ 175= §EH FRAM2J £™B gS5F7l £|*f ^sH^SOIQ. 
<E32J ~R«^0fl CHt!" ^2l2J £S> 
11 — DI-OI3S5SADAI, 12 — FRAM, 

i3 — sg^sxi, 14 — BUS, 

15 — 16 — RAM, 



17 — ^ ROM, 

21 — FRAM, 

31 — £K#2J^§*I, 

33 — FRAM, 

35 — XA|§f*L 

4i — a*qsm, 

43 — FRAM, 
52 — FRAM, 
6.1 — 

71 — £F£*ia¥, 
81 — 

91 — MPU S 
93 — £4£!7|, 
95 — 3EAI7PL 
/BL,BL — HIMfi, 

BS — g«flB|fl, 

$ t — s£ch«moi-*3:£e = gads. 



20' 



leg, 

goi£i2«3*i. 
agera*. 

BUS, 

OHDIH£=3/dlAI 3CH, 

iWHsimiaa, 

FRAM, 
FRAM, 
FRAM, 
S^7|7I, 

FRAM, 

gaoiMSR, 

^b:£, 



22 ~ 
32 — 
34 - 
36 — 
42 — 
51 — 
53 — 
62 ~ 
72 — 
82 — 
92 — 
94 — 
96 — 
PL — 
SN — 



SA - 
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VPS — ums OV =EI*K)TO£!2. EQL — Oli£rOI*i!S, 

DWL — DI0I$1E£!, /SAN — nM0S2! E. ^§2, 

SAP — pM0S^^°c5E C — fflSISS, 

VBL — HI^ai =a«OWi!S:, PL* — LWmg SMOIMdS, 

DBS — QDiag gSAjEH^^ DN — QDI^S Sb:E, 

F — S±7»90l. 

Ps — 5SS^ (Saturation Polarization), 
Pr — SSS^ (Remnant Polarization), 
Vc — ^^(Coercive Voltage). 

SrgFOI ^&tr Tf^Ot & J SOW 
a »SS*il JHSBAIEiS 01 ^ S*I&*S2J 7|2| S*L E= 01 ur£xl|7|2!&x|2J 

^ss^a, a ^oi 01 BJEsi7i*!3»g g-wt* ai^bw stf 2010. 

513, OflSEjSy SHH SJSSxIl WiiH AJEi (Ferroelectric Capacitor)^ Olgtl" g?H.*2 OflE£l 

(FRAM)7h ^^£|H 21Q. 01 FRAMS ^1^25, Ci^OI affl'S^I" HH 12£, ^g/7l§AIZKDI 

DRAMgE, 3V~5V°J Tcl^SSTg^ W2* 3301 2171 (ID £011, Di|2E|AJ§# UrS 7f^20l °!Q, 

FRAM2J 1H DRAM2J 7H »2t SSKt AICH3 SSI, 2«Fah DIAKHN HJofl S37I7F 3±S « 2J 

20. £ 173aCHI §2H DRAM2J 1Mgx|AB/lWMA|E1^S2| NISEIS 5 £ 173b0t) FRA&EI IMS!! 

X|>£1/1?HIHA|EWS°j (H12£l^# UEfcUO. 0171 A1, WL£ °jE2, BL~ UIM/g, SN£ s^itE, PL 
£ PMQIMS^OID. 

0|2r 1T0I, FRAM2J WiSEI^s oi*0£ 0RAM2J Oil E El 12^ 2 21- 7IS3££ S*D. QB3S (1) DRAMOflAl 
£ ?HIHAIE1^AJ SSS^s SSMB OISSWI?>, FRAM(HIAJ~ »8H«2| 2^ Olg 

<5h= §, (2) DRAMCHIAI^ ?HHBA|E1 sell 01 MS (1/2)Vcc3 HSfrOTS!'. FRAMOilAI ~ OV~Vcc Ah 

OlOflAi ^mM?\= seroio. 

(2)011 9$|AJ£ SaOIM3^» OVQilAI VccDKKI ggo- r = ^(T.Sumi et al.,1994 IEEE International 
Sol id-State Circuit Digest of Technical Paper, pp. 258-269, Feb, 1994^)011X1 (l/2)VccM HSol— £> v 
£|(H,Koike et a I .,1996 IEEE International Solid-State Circuit Conference Digest of Technical 
Paper, pp. 368-369, Feb,1996U, K.Takeuchi et al.JEICE Trans, Electron., Vol .E79-C,No.2, Feb, 
1996)£M UfflS SOIO. 

[KM, (1) 0121- DRAMli- SttfttQ. EtN ^CHcJOl ^?3E DRAM2F ITS 22M, £ 173cW UEfej 
Hm ITS SCIE(folded) BU?21 £1^*1371= 

2F x 4F=8T 

•M BO. CW7IA1, MC= WS3»/SA£ S±»5, F=. S±7rSSOIM UQ-yiO. £*»•, £ 173:2! 
/BL, BLg Uie^OIO. 

FRAM §5tSag Z^tm ^D. 

0RAM01I SiCHAI^ 1 MSIXI^Eil 0N£S oKH, 3 ^XI^EiOi) Vcc £^ GV2J °j 7^1-01 

71^, 1, 0L1IOIE11 7I^UW, ^^AIQfl- ij M^AI^Eil ON^S 5K31 Strl ^a^CK DRAM&fl Alir 
E I74a01l UEy\H \*m ^OL 3 ?HSfl AIE1SJ °fE»^ S^raaw ^2SK^?St(Cl):7* HI01*»O. 01 
UH^Oll, ^ e an ^ El pnStl ^^2^011 HJtH S!7^^0| OVS £13, ^2^£ OCS £101 
M1SO. 

OrCHI CHUB FRAKHlAlrr £ 174bOU L\EW tim ^01, ei^EildJAI^M 
2J7r^, M^IOIM(PL) S^OI OV, *^ir£(SN)7r OVS, SOfl SQ1 0MOJEi7h 7|^£I01 HQ 
tO. 01 Iffl, PL-OV, SN=OVO|7I IlflgOl, ?HIBAIE12| 0VOIJ3, E 174bg2J 

^(=-Pr)2J CH| ?|x|Qil 21CK OlISEI^ EilOIEIg HIM^(BL) OV^ =a»OW oH 

^H, ^ M2!XI±E1! Ol^S 5101, PLS2IS VccS #£Sr3, BL^^ SNg^SQ 54A17I BSHI, BL 

plzwi -vccsj asoi oi7 r aoi DgoflAj cg°j ?ixig eaem, Ps-pr2j «oimsj s 

^7f BIM^£S ^tSCK 

tJS. SBH ^011 ICU0IE17* 7|SE|0| 2? ( g-oi BL - PLZKH1 -VccSJ S^OI £)7 r EI0i BgOll 

A1 C§21 ^9J2! ^&1>\Q\ DUej 2ofS| Ps^PrOI um££.£. ^#SD. 

C^Al, g-^UlM^l g^ol Ps£ Sa r 7r 22} 2*1 £ £teofl^3, 1 ^POUAI^ 

(Ps*Prh(Ps)=Pr, 0 ^^OUAi- (Ps-Pr)-(Ps)=-Pr^°^ ^^UIM^Hf UIM^ZKHl ^oHI, 01 

lUfM S^tO. ^#tT 01 ^^S^OflAl ^H^AM, lOIOIEI^ Vcc, MOlEi^ 

OVS 3D. 
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s*y masia dioiei°i ivmm tsspi sisra, pls dai ovs sfs-so. oi im. omoieis- BL- 

£°J $1*12 EISOI ?HIK 3 $. g»JA"l±E13 OFFS *tl. 10IOIE121 Ag£ V^SUMI 21 SB, 
SNOI WS «SSH. AgOilAi Bgog OIISUL SWCD. Oil 1I32J £ 175a0il UEh 

FRAWtt 0RAM2J gStOfl 2J0IA1 5ICH2J WIS FRAMW 2J0IA1S 1 g^XI^EIS 0N°£ 512, BUU SNS 

Dss Iro a*w usa as 2on siCh. nan. a s>s wssoi plsshji i 
assnj, ^e. ?imw ai^oi seis 501 fram°i ssoid. 

01 ^Wlgg 3*t«PI SloKfl d|2|- ITOI, PL3*lt Hg2J (l/2)Vcc£ 5fe g^OI XH2!SIH 

ab Oil &±!2J §?fS S 175b. ITScOfl LIEJ!SQ. S3 °';>l$2| £13 AJ(E 1,79b. ITScs. 

01 (fll. BL PL2.KHlS -(1/2)Vcc2J 2201 SPfilH. E.174b0fl UEIM .UW .iflJI. 1H0IEIS BSWjAJ Cg 

=ian 01 »bis o, isa7mt£!Q. a-*. 3^1^12. taoiasj bls vccs, omoiei°j bl 

= VssS aaTWI BL-PL»<fi72)Vcc °P\S\a t . lOIOIEIS CgOflAI Ag 2.S. , omoieis egos 

ssshji oioiew y\mnQ. 

b c°J 3 $21 SSfOI 22 CeH. b°J QUE BLg (l/2)VccS OISEIOI* ^(^. IttOIEIS A 

gWIAI Bg££, OM0IE1S CgWAI Dg£S)> WIS £TOI BL& OVS ElgEIH 2JQ. BLM 0I1SJQI3SH 

£ Bg. Dg^s tr= en 01 ei s irmiaAi s?sq. 01s s?sa jhiweisj s 

oTq c2J &^2. BL# ifg^SMI BLg OI^EIOIiSKJI (l/2)VccS 5 13 SJQK^. lCilOIEIS Ag Z1CH 
I OOI0IE1S Cg £lg *CU = DRAM2I ^01. £ 174b°l h-BZW SSW.Ps-Pr)g 01 



eS slpf sol f^S^oi ?hs*w .a£ s^s&fl Bfi^ ssr(«a2r(vc))s (i/2)vcc 01 

WI5HCH b2J ±gibK3l^0il^ ^ SNbiE^ (1/2)Vtc^ EICH Si£D1, pnStl SOU ^rtfS'S 

Q4i ""2J*a SN*i?|:H (l/2)VccfiCI- o^F3, imOlEi^ BgOilAi Cg StfHS tfofe DilOiE17h QKZI9Q. 

c oj ^Ajo ^SjHI-OISOil^ SNitE^ Vcc, OVg SEJCH 2i£CM, pnSlj- §0il ^ 

m^n sN^li^FvccaQ »ra»ra. iqioiei^ asmai esss.naia cg^ mes t^efe dtoiej 

^ WaSQ. 01 S^S^S DRAMoU D^7WS oH2 IIHSOil, Bg£^ 015^ C1I 

□IE IM 4lCh ffiW. E 175cg 1/2M UE^ SOL ±«ftJK>IS Oi- m^lZWM m 



Syq 0^3 g^E2H73^E1U g^TFT(Thin Film Trans i stor )# 0|g5hOI :4F.H?IM ^'S?J- 5! 
(K ; Sunouchi et al, 19^ IEEE I EDM Digest of Technical Paper, pp. 23-26, Dec, 1989U *U6- 

14059S:)dlLK 9 esHXjXEil 5jlS^§rH, 3 AhOIS> PLAWIOil ?HHAIH« S^SFOj 
^*KNAND^^) 21(T.Hasegawa et al, 1993 IEEE International Solid-State Circuit Conference 
Digest of Technical Paper, pp. 46-47, Feb, 1993)01 aSEIH 

^ls.^o S/ FRAM - DRAMSh g7rSIS7F ^ Sr^l QflSW, DRAM^^i^ gSSJ- 4F37I2J FRAM1 

^ 2iD. era, DRAMni- sstt s^iss g^^sHxi^Ei, s«tft(wai= ."-Baa sfh 

5l5 SSMSH^^EIOil HloB, ^^1 «|ig§0l ^SSIOI g*jO| SM%0\ 2iQ. 

gttS ea« #0M OSH. 1?H^E1 «liS§01l SiOIAia ISSHj S^£g 2,^2^) ?HH8AIE121 

c£^h HANDS g3M2HXI^E1l 0ISSH31 «5ir $ 21= ^S, ^ajXI^E^ SS^, MAIEiM ^ 

frof^ ssIeI" ^s.aaoiEii ^em, ss =ajs .b mioiEit^inir sin, wia^afl 

SRU 52JM°i ^Hg^AII^OI ^^EIDi SIE/cUO|M5 £1= 1§0| ^D. 

S^, 0RAMHr DrS 

soil n^e^ 

c£^h bh£jfl7|2|2Wll ^ 2fS2| Al^rgDfl °10iAi, SEH^J DRAM CHd FRAMt 01^5^^ 5^ ^01 
^Itl" Uhfif &g FRAM 2!H, 0h^£ ^85f^ ^ 2101 a^OIQ. 
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ski-, s gg« iaioiM3*i2i ngoii ejti- n^s^ih Ei=ai£i gi£2j sfni sew 4 a= 
B, g o| bh£xiPi2j§*ig asefe 2011 □ ^01 so, 

c£*h, g £7|2| gh£a^|Sj§x|l SSBtf££#l Al±g £^ tf£t ESS 4 2i= ^§21 Al 

20S a 5301 2iD. 

£71 HWI1 «SSF7I ?lt? S ^g§, IfS fflSaH* SICK 

(1) 2J§2| 34SMH«-tt*l& DKJI3£=£ABAI2h 01 DHDI35E5AHA10il S^tlCH 2l¥717l2h2J DflOi 
£1 IH^l tSo^ SM^S^I £7! OK)!35*£A1lAi0ii S^^tCH 0I0IE12J 7I*J8 BtEx||7l*l 
g-XlM ^bl|*J~ g^EIAI^gOil SiOiAi, £71 ^EJ-il^l^S-xl^ ^SAT^Em 0| E*jX|^Ei^ ±± • Efll 
oi^X^Ofl S^S 2^2*11 ?RI8AIE1£ OilSEIlil :?£5>3, 01 DilSEI*il I *7flS*tW"gS 
CH 3 312^21 3 CHE HBOtl ^M^AI^E-IM S^Cfl QilSEI*i ^£of3. 01 NISEIS 

mkm mm\o\ ^cnaon ^£*j- 21 

(1-1) ^ = E1A|±S£ ^E*i!7|^*l2] E^MEil 5*tfKQ 2J1 3. 
(1-2) g£EUI^g£ £IIT£ RAM# 2- 
(1-3) SSEIAI^S R0M# ^t,^ 2. 

(2) ^ExO^SXIl ittH^ =?U\t^ lOFEOi 2»CHA1, £7! ajExO^S*!^ MgHXI^E^ 01 
e?HXI^E12j ±± EaieJEWZMI S^S ?HIBAIE1^ OiiSEI^l 7£eKQ, 01 Oil £E| m 1 ^ 
4:7H ^IS^ih Di^CH, 3 312^21 ^CHE S^CHI £ E -*!E?H AI^EiM B^SKH OilSEI*! »«fi 
^^m, 01 IHISBIM §^1 ^7H HHxISKfl ^0131011 ^54!- 21 t!Ch 

(3) ff£L1)0fEil geSotfl i>£Sq§Al2h £71 f*£O!0|E11 °T^3|-= LU0IE1 gr*g*!, 
£71 gmS ^£O10IE11 71^5^ ^E*{17I*!2-a1, £71 5h£(HI0IEil ^qs^ 5!, 
£71 S^i! m£Li!0|E1 S£= gT^S tf£Cd!0IE1# SAIS^ 5A|£xlM ^dl^ CJAll 5l£^ISA|^lHI 

SHAIElk D1l2Ej£!M ^£SH2, 01 Oi!SEI^# W^^H QjgOi, 3 ^OIE ^ 

C KH1 ^^^SHAI^EII S^ura DUSEI^ m^M 7^H1, 01 Oil EEI ^ ^^7H UHxiehCW ^CHSil 

Dim 2S tiCK 

(3-1) CIAI1 5J£^I2JAI^S 7HH1ESA12J 71^1 3. 

(3-2) cixii t^i^Aj^s anu-" uias?H«asAi2i 7i^t 2; 

(4) QIOIEiS 7|^oh7l ^ &Ea?|2SS«2K 01 ^E^7|^^xJ0fl S^EJCH 21^7171261 H0IE12I J3 
*m til§fe Ejq^x|# ^tllti- WJSEJAI^WI 2J01AI, £71 &£«7I^S*I= ^?>jA|^Ei2F 01 ^XJ 

±Ei°j ^ • Eae!B»awi s^s s^sjo ^HieAiEig wisei^m 01 ihisei^# 

§^3, 0! 0i!2El^ ^47H Wxl^fOI -^OiaOlM 21 1§2S t!D. 

(4-1) Diiaa.Al^gS ^Exfl7l^gxll JllOiuh^ ^MMEIl ±%*GtH 2il 2. 

(4-2) OilSEISS^AI Sth, ^,^S3I5, 12^ .^2] 5f£. g£±^, 7flO|e^Ee, OA^iM, 

CAO^EE, 0S4:ZM, AJ2, X\ E§S §1 2. 

(5) 2vso| ^ £ |§ *H§p| o JtLh 3CH^2K CC0IE12J 71^1 * H oh7| &ExiI7|^§'Xll e^*! £0fl 
ksi(^)y M±<£ LSI*!Dfl SOiAj, £71 ^ESI7|2JS^|^ E&TH±E\2} 01 eSIa^^E121 ■ Eft! 
SJEW&KHi S^S ?H5BAIE1S OilEEI^l 7£SF3, 01 DflEEI^l ^7H 51SWa □§ 
CH 3 5|1S^^2J ^OIE SSOil- ^^E?«X|^E1S S^I-CW DilSEI^ M^l ^^Hl. 01 OflHEl^ 

(5-1) SCH^S MPUg 2. 

(5-2) (5-D1HI aCHAI, ^Ei|]7l^§Xll 0101353 EM SEE OISI* 2. 
(5-3) (5-1)011 ?10\M, SE««7|2JSag ?H4=1Di!SEIS 0I§S2- 
(5-4) (5-DCH1 SiOIAJ, S^Ea7l^§SS HOI El ?H£I(H12EIS OISS 2. 
(5-5) (5-1)0il SJOlAi, S!Ea7|2J§All CflOIEI DilSEIS OlgtNIK 
(5-6) 2CH^~ Sh£«EIS tS^F7! »£«El^g 2. 
(5-7) (5-6)011 ^OiAi, S^ExO^SaI! a^CHOjEi IW2EIS 0IS& 2. 
(5-8) 30i¥^ ^§ ^EJS^l tl^F7| S^^ 1 2- 
(5-9) LSIg- LSIS^ 2. 
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(5-10) (5-9)011 2JCNA1, BK*I7|2|SMB ^l^gaaS OUSEIS 0ISS 2. 

(5-in (5-9)011 sjoiai, y£ai7i5i§*ii feas^Sfias mieais omv 2. . 

(5-12) (5-9)011 2J0IA1, SEXIPISISSS UHa34§SS£ OflSSIS OlSIf 5. 

(6) Si+flEIS OlOIHSSSAOAia; 01 DWIHSSSAOAIOII 24SLI01 0I0IE12J gqp « 
SPI «tt S^gxl, #71 DH)I3S£SAIIA|00 S^EICH £|^7l7|2h°J QI0IE12I- HSS «W£ 2iJj£^ 
*I7|, oi s^d7IOii S4S ejtflLK #71 OmiB^ZS.MIAiOij g^lOi 8 fit!* SSI SAIofe £AI§ 
X\, #71 OKJI3S = £A0A|(HI 24H"0I 0I0IE121 71^1 t"o^ BEH7I3SXI1 7H|^ *CHHSEUI± 

boh sjoiaj, #71 ^ta\7\^x\~ ^&x\±tm 01 m?Hxi±Ei°j ±± • ^ehwkzw s^s »8S 

a ?H M MEAB. OilEEIilM 01 01IEE|*jM **JH 3IS4ttat BIOI. 3 _3CH 

E SBOil a^MSjXI^l S4SI01 H£Elfl| B«ft 7^ofI], 01 OiaSltf M^S HH*!oK)1 
flOftlDIS 21 S9ES *JO. 

(6-1) «H8«E1AI±BS *Qia»SA|2| 7l^s 

(6-2) ftCHBSEJAl^BS *Q«ZIHiaB»SAI2| 71 ftB 2. 

(6-3) SCHSSEUl^gjS SCHSiflbia, *CHHICI2£A|2| gf^Sj 7I^S 2. 

(6-4) StHSSEIAI^rgs ^CHSSEi Q^gaiOISAiSj 7|^g Sfg 2. 

(7) MSHX|^E1£h S-SSfll 5HSHAIE1S 01*012! MS SI*'* 0|g*J »£x|7|3S-»iHI 2tOW, M?h XI ± 
E1£K 01 JE2?X|^E12J £^ • EaSEOT2!0l ?HIHA|E1£ OilSEI^l. ^SoKQ, 01 WIS 

ei*im *4*w*»roi aoioiois ^ti.^m rn^s.^. *jo. 

(8) E3H^|^E12|- ?HMAIEiS 0|*CHS DUEEIM1 OlSth BJEM 71 3^*1011 SiCMAL MS!<AI£ 
E12K 01 MSW^EI*! -fcA , EEH2JEWZWI ?HuHAJE1S OilSEimi. ^SSffi, 01 Dtfi 

Bias ^4oh sims**KM ousei^s mmn, 01 -ousbims hhwwi aoiaors ?s 

(9) gaX|±EJ». 3329 H ?HuHA|E1S 01*013. WSE|«g DlStf ffi-EM7|2|.a»0| SICHAf. MSj Al± 
E12K OI eeHXl^E12J £± ■ EM2EWZHHI S^S 339 H 3HERAIE1S OflEEI*j# ^gSHQ, 01 OAS 
Elfll* ^7H SilS^SF DIVOL H SitS^SJ gEKHI ^M^Xl^S S 49101 IHISEIM^e 
?«*U2. 01 HS-BISW' «W» BHxi^KS 1 OiSflQIB =?St} 21 t.Cf. 

(9-i) oneaa e*^ gfes ^ o i uimwi s^s 2. 

(9-2) (9-doii aoiAi, asti- uim.= uiMAi^e ^ssioi a^a=tHi s^s 2. 

(9-3) (9-1, 9-2)011 aCHAi, ^MSjXI^EI^ ^^°J £^S«AI±E12J 5|iS4^ ^1 2, 

(10) E?«xi^:Ei2^ S^Sffl ^HIHAIEIS 01^012 OlISEiam UlStt ^Efll7|^S-x10i! SOI.AI, ^xi^ 
E12K OI M2HX|A1E1°] ±± ■ ESI 2IEI* AI-ZWI 24£! ^2*11 ^HSIIAIEIS Oil 2 El ^5h2, 01 OAS 
EI^M 5!lS4t, h 2|- Q§01, 3 ^1S4^2J ^CHE SE^I ij E -H E2HX|^Ei01l 24EIH, EFBOI 
McHIO!^a^01l S45.I01 2M 1925 

(io-i) 2!S^ aoiaioisj 2?h^j. um&w ^2.^. 2.= ui^^e 2. 

(10-2) aCHeilO|°l 27H°J HIMdOU S4EI= 27H2J OlISEI^Oll 1HIM2J gSf 7l^uC 27H°i HI 
MdS ^5 1UE HIM£^# 2. 

(10-3) as 2!2^2J ^BjBlOIAIOll^ OilEEl^^ LH^l saHXI^EI- OMoHl, ^^^ 2 JjX|^ 

Eie OFFoKD Sit 2. 

(10-4) OUSEI^^ LH^J OflSE!^ >3 E 4A|01I Beyxi^EI! OFF^ ^fH, Zl 0|i|2| «21 

M?HA|^E1M ONg> MS <y^M!H73^E11 ONS^ 2. 

(io-5) saioiES^s as oK^oii^ ^eh^oiai a °a ei mai chi &?fl2joh (i/2)Vcc e^ ssai^s 
nstioi ag 2, oioii cm & liioieisj eiso^s^s tm s§5. 

(io-6) saioiMa^? as on^oa^ ^a^oiAi^ ov^ em, m a^Aisj choieisj ^^/^i^aichi^ 

0V01IA1 VccA^IM S§S : - 2. 

(10-7) dieAts a HO! El ^^aOfl OVS =E|7:h0hXI El.Oi 2iM 2- 

(io-8) Hi^a^ .^mioiEi ^^aon vcdHi 5eit*ow tioi 2. 

(10-9) QDiai OUSEIM^ LH2J DflEEltf 2f §^2J tlg^^S ^2. 
(10-10) QIDiaSJ 7HIHAIE1 S^2J 1.5HH01I Ai 3HH 12. 

do-in QDiaoii ^a^i hh aieih ois^ 2. 

(10-12) ^ OilEEl^^ S-^ai-ll ?HHBA|E1^ ^4=2) ^a^il ?HSHAHE12J glg^S ^1 2. 

do-13) 2i msaaisj 2>^a^i ?h m aiei^ °i ^uiisf ^axu ?h eh ai ei ^4 assess 

7SS 2. 

(10-14) ^ MEEia^l &Saill 7H HB AJEi^ ^32^01 C^S 2>^a5fl ?HlA|Ei2J ^ 



257-9 



m 1 938-069790 



(10-15) das a 3 si ssaa maiei^ ^21 asaa jhihaie^ m oisrsj gsrssteae ^ 

(10-16) 2f (MSEI^2J SSS» *HHHAIE1= ^2J S°gai ?HHHAIE12f I7H 01 #21 W±W3 ^SS 
Q. 

(10-1?) (HISEI321 S°5a ?HSBAIE1 = XHSSSai ?HHB AlEiSf »»±»2| 5|lg^£I HI21K?2 
M ?H1A|E11 22£ qigS 2. 

(10-18) (10-12, 10-13, 10-14, 10-15, 10-16; 10-17)00 SOW, 2f MEEI32J *»«2J *SB*I ?HM AI 
E1^ 2, f 2f IHIM21 SSI 2. 

(10-19) (10-12, 10-13, 10-14, 10-15)011 HOW, ^ 0HEEI«|21 «^2| .»8S»| ?H HH A| Ei^ |H|E 

2j ga§ awa, sss ?hihaieicki spins ssrs uisssa, **«2i ssaa jhiiaih lh^j i 
um°\ £;g?mm 2. 

(10-20) (10-13, 10-14)011 SOW, Zf 01ISEI321 ^4=21 IfSSH ?HMA!E1S iaiE2] gal 71 ^5 KO ; 
^^AlOilS ?H EHAIE1CHJ 2J7WIOI ^2J 7HSH AIE1 LH2| 17H2J 

« ?HIIAI£1E! > S ^ohl ^gSKO, Oil ^CHaiOl WN 71<3SHL QgQfl °J7fSa§ ^Slffl D| 1 
>H2J SSS« 7HIHAIE12J g=*a^§ 4 Mill. 7IHAI01IS «I» E.HIH2J SSStf ?HiiHAIE12J £££ 
SSS ?HfiHAIE1£2j °!7hS2Jg *h3SK)l 7l^s tH s h 2. 

(10-21) (10-12, 10-13, 10-14, 10-15, 10-16, 10-17)011 SOW, (SS^SH^Oil SA|7|2{g OflSai ?>S 



(10-22), (10-13)01 SOW, 2| 2HHH AIE1 AK3I0HA1S *!OiE 9> ^JJPI- 3HH 01 # Q5 201 HI- 

BS|»ID. 

(10-23) (10-14)08 . SOW, 2J- SSSSI ?HiiBAIE10iW£ «HM£ 'VS30I 3UH 012" CfB 201 

(in egHxi^Eisf sSaai attwaa oisois ouseiim ois** asa^ieiswiQi sdw,mshxi± 
ei a, oi e2hxi^ei2i Eeo°!&wiKHi a^a esafli ?hebaiei^ hsehii.* 01 ousei*! 

^ofOt Oil SaH^M O! 0il2B!M^2J IJ&S ti!M2(H] S^EIH, EFBOI #EilO|E£R0il 2^ 

ElOi S= 21 m%2.^ feJO. 

(11-1) ^01EIiO|2| 2?H2J S^ Hl^gl^g 2. 

(11-2) SSI £!CHai012j 27H21 Bi^S 2T££ BH0IE12I ^#/7I^AI(HIS 27H2J tilM* LH, GHiz tW 
21 til ^ Oil E^EIS HI, XII 221 27H2J >S^E2HA|^:E1°^ %^ 0N2S , 1UE BL^ 1 ^ 

2. 

(11-3) 217^21 ^EHbfOIAIOfl^ OflSEIM^ LH2J e&X\£E]Z 0N&H1, Wll, ^112^^ 

MSHXI^E12] Ofc OFFS ^2. 

(11-4) OfiaEII 4 ^ LH2J S2J2J OflSEI^ 2^MW gai32J XI ^E1 1 OFFS SHI, □ 0I2I2J ^2J 
MSHXI^EIt E^ 0N3CHS, «I1, «I2^^M2HX|^E12J ONES ^2. 

(M-5) SaiOIMS^S OM^OiJ^ ^SJdWIAl S ^EIHAjOij &7IISOI/ (1/2)Vcc E^ ggSST^S 

ngaoi 2ig 2. oioii oiofl, a aoiEisi »g 2. 

(11-6) gabiEs^g ss oKtoii^ ^auioiAiofls ones ew, g ^^Ai2i hoieisj ^m/^i^akmi 

^ 0V0UA1 VccAFOIg BSW 2. 

(11-7) HIM2^ 1 C1IOIE1 ^^SOil OVS ^EI^-OW 1\0\ °1M 2. 
(11-8) til^Ais p C1IOIE1 ^#20fl Wcc£ EEI^KDW E1CH 2. 

(ii-9) aoias oii-sags LH 2j (mssi^sh e^2j tis^?ss 2. 

(11-10) QDiasi ?HfillAlE1 sa^oj i,5m0flAt 3UH 12. 

(ii-11) doiaon asaa ?hhaieis -oiswa. 

(11-12) 2! 0ilSEI^2J THSflAlEI^ ^2J &SS«| ?HSB AJEi3J SSS^ES ^1 2. 

(11-13) 2f 0HSE1^2J S^g« ?HuBAIE1^ ^^2j °| ^JHI7f CIS S"S3S1 MAIE12J SIS^ES 

(11-14) ^ MSEI32J ?HIHA|E1^ ^2J ^2^01 OB ?HuBA!E12J «12^ES ^ 

O S • 

(11-15) 2f 0HSE1321 ?^axfl ?HHH AIE1- ^^2J SSSxfl ?H fiB AI Ei SI- 17H 014^ SSJUSteXe ^? 

OS 2. 

(11-16) 2| (HEEI^2J S-SSxfl ?HnflA|E1^ ^4^21 SSSa ?HfiHA|E12> 17H 0)^2J X\V±X\3. ? 



AtSjJ 



(11-17) 0ilEEl^2J 2f°aa ?HiflAJE1~ aiSSSS ?HSB AIE12I- 73^±^2J 5|iS^£g ^2^2 
i-fl ?HSBAJE11 5|1S^ 2£S ^51 2. 
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(11-18) (11-12, 11-13, 11-14, 11-15, 11-16, 11-17)011 SOW. 2MN23»2I ^2J USSH ?HHBAI 
E1 = 2^2f 1dlM2J gat 3>|2^ 21. 

(11-19) (11-12. 11-13, 11-14, 11-15, W 2!CHAi, WEaflSI *^^3*»>^ 
(11-20) (11-13, 11-14)01 SOW, 2T 0il2EliS21 ^£2] 33SXI ?HIIBAIE1= I'Uieg gag ?1^KQ 

2J »SSMI 2HIBAIE12J SSS JHSflA|Ei^2j g!7iasr« *l£0£ ShS^HM 71^1 ttlf 21. 

(11-21) (11-12, 11-13, 11-14, 11-15, 11-16, 11-17)011 2»0)A1, {J£S8 = *?0fl BIA|?|S|S HSEII 
21. 

(11-22) (11-13)011 21CHAL ^ ?HSB AIE1 AWIOflAI- **OiE ^ ^171* Ml 0I6P OS 201 dhB 
31*10. 

(11-23) (11-14)04 SCHAJ, 2* 7HE8AIE1 AKDIOflAI^ 3012 4?H2fOI 3HH 01 g" OE 2101 HHj- 

(12) E2HXl^E12h 3^ S jell ?H IHAIE1S OI^CH2 OflSa^m Olg** BffiSPiejiWIOII 2101A1, egjfl^ 
EM 01 E2HX1^E12J ±± EaiSJtWZWI ^ SlB^iS VSSTOI DB ■■1^21 ^HSBAIEI 

oia»oj ai&he2hxi±eii 5iis^§H3i Haaan ^Som, 01 DiieEiM^# mm\o\ mo\t\\ 

Oil 211 £!0. 

(13) Maximal- ssssi ?hihaieis oi^oia Hsaitfs oiser ess ?i«t 3*01 soiaj, ^xi^ 

R 2k 01 MSHXI^EI^ ±± ■ Eai2!EW2H)1l g^S 339 H HHAIEI3 (H12EIH ^gSfH, 0| Oil 2 
El*!# ^ 3IS*tt2t □ *}!, 3 SIBS^SJ 3CHE BIEKH fll. *U2, J3I3, ^Kd^M^XI^EIM 

^ii^sra misEiM mms =mmn, 2^ 3 waaMsi 21 gas esi2i bn^oii s^eih, 
ei- 901 taioiMs^on s^eioi 21s ^s^s tta. 

(13-1) §Sj2| ^0i^]012J 2JW^ ttm*m &2i£- m WOIE12J ^/7|^A|0fl= Ol blM^^Ofl .2^£l& 

4?H2J m ^ LH2J 1 7H HI", 4?H 2^ ^gHXI^Eil 2^ 0N*J2£#i, gCIE BL»£|« 

21. 

(13-2) SS) e»^2j ^e?UH3IA1011= WI2E|^2J ^^2| ^»!X1^E1^ 2^ Xfl i-WflSJSaxi 

±E12J 0ih:2!2i7fe OFFoHl 2i« 21. 

(13-3) Di!2Elt^ LH-2J SS|2| 0il2SI^ ^^AlOil fl-Of»2| S9UQ^E19 OFFSUl/ H OlofrSJ i^J §2H 
XI^EIg. S? ON 3 CHS Xin~XH4£^E2HXI±EiM 2^ ONS" 21. 

(13-4) MaOIMS^S OWtDfiS ^Sdl-OIAI S! ^Ej^AICHI 5WI2J0L (1/2)Vcc E^ gggST^S 

usEioi as 21. oioii mtB, « Q1IOIE12J Ei=ai4issr» tssw ars 21. 

(13-5) 13101^2=3 as 0N*0il^ ^lUHmiAl^ OVS §>H, ^ d E -i|AJ2J L1iO|E12j ^/7I^A|0il = 
OVOiiAt Vcc AHDIs 21. 

(13-6) UIMfl Klxl^ ^ HIXI2J.2HHIJ 21. 

(13-7) QOiaS (H122IM^ UI°J 0fl2Eli!^ Sg2J f|S^^# ^ 21. 
(13-8) □□IS2| ?H5BA|E1 M^2j 1.5UH0HAJ 3HH S 3S. 

(13-9) QDiaOfl ^Sifl 3HHBAIE11 OmV 21. 

(13-10) ^1 0il2E|^2J S"SS« ?HSHA1E1^ ^2j ?HfiflA|E121 SIS^SS 21. 

(13-11) "z* 0il2EI^2J gfSSSl ?HfiJA|E1^ ^^2J t> h 2^ h OI QE ?HIHA|E12J ^lg^£g =?■ 

oa 21- 

(13-12) 2| 0i|2E|^2| SSSa ?HIBA|E1^ ^^2J ^SSJOI QE ^231 ?HSBA|E12] SlS^^g ^ 

21. 

(13-13) 21 0il2E1^2J S-^SSfl ?HIHAI E1~ ^^>2J SSS^I 7HEHAIE12}- ITH 0I^2J a^^m^AS ^ 

o S * 

(13-14) ^ 0fl2EI^2] ^°2ifl MAIE1- ^^2J SSS^fl ?H HHAiEi 2F UH 0I^2J W^^S 
21. 

(13-15) ^ 0fl2EI*J2J 2>^Sifl ?HIBA1E1^ XfllSSSSI ?HnB AIE12J- 73t>^2J 5112^25 «!2&SS 
ill ?HIBAIE1t SiS^ 21£^ 21. 

(13-16) (13-10, 13-11, 13-12, 13-13, 13-14, 13-15)011 WRM. ^ Oil 23-39 ^2J &SSfl ?HSflAI 
EIS 1HI£2J g^l 7|2J W 21. 

(13-17) (13-10, 13-11, 13-12, 13-13)011 2JCHA1, 2|IM2EI^2J ^2J SSSffl ?HIflA|E^ 1HIM2J g 

ki ^i2^m, &saa ?HnflAiEiofl aerm d«£s^, ^2j &saa ?hih aiei lh2i iuim 
2j ^t^t 21. 

(13-18) (13-10, 13-11, 13-12, 13-13)013 SOfAl, ^ M2EI22J ^2J SS3«1 ?HSBAJEi^ 1d|E2J g 
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lhS ijhsj ?saa jhuhaieiei v^ast* wia. oil tioia °« was ae^a. gia-pJSJ 

E121 £££ SSS ?HfiBA|E1£2j 2!7J22f3 7*312 SrSSKH 71^1 5- 

(13-19) (13-10, 13-11. 13-12, 13-13, 13-14, 13-15)011 SUM. a'i°=S = ¥01l fflAPtejg M2ag 

(13-20) (13-11)011 2i01A1, 2f ?H uB AlEIOflAJ^ 3012 S* *W?\ 3UH 012 HE 501 H»W 

a. 

(13-21) (13-12)011 S50U1, 2«?2*ll JHHAlEi ■ AWIOI/dfe 3CH2 ttSSrOI 3BH 012 E|5 201 UHf 
*|oH3. 

2§a i Hffloiai - "aS&aa hbaieis^h 2diM2i onsets ^ssa, on 3j 
■»l»4rSo. 01 "ffliaad §it ^th hh**ioi acHaoig ^ssj- 2ig ssss *c r . 

(15) (1)~(I4)S CHJ= ©H_HW OflSEIi! S«M CH^ QOIl g^22A1 £3n££j3h 01 22X1 

xfta ^ - =aa«=waoi easts! ss.aa 2= #sa*i ?hibaiet2 aaiasjM wa.-o a 
20122011 s^sioi oi^oixi=- ^g ms£2 e+a. 

(15-1) 00112) ?HflfiA]E1 S£M2j 1 .5HH0QAI 3BH g 2. 

nfi) E2H7J^E121 01 E=?HXI^E12J ±£ EM2!EW2.K)1I 2fS2 ill ?HHA|E1S (HI 2 SI 11 j?2 

sra "oPmll Is %^?h h%sioi waai g^s ^sm, 01 onaai m^s uhaoF 
§2 Si &5 MHaas ^ iwi 01123121 sexi±Ht> u£g««s_*m oiJ»sa 

£S tFci. 

(1?) M*H*l±E12h 01 M2XI^Eiej Ea^THl-CHI ^ ^3S0I Llg _i>^ 

i a fa ffi^sg Aae^ilfi' azwss*" »waa» ^1 ssaai ?hmaiei2i $m 

?^f^Q aapat iittShl ^lag SJTffifes^, W2^S^g ?>5 ^1 ?HfiBA|E12| 
S^iag ^SSfe HI4EP1I SJ, ^.91 £! E -!!01I2E11011 «l2*^gfg ^I^Sfe fll5eMg itt.t>- 2<g - 

(17-1) U10IB2I 7\mB n\S*7*. JH2B7H. J#&*. M^m. «|3EW ( W1&7I2J ^ES tS^ 

5. 

(17-2) miOIE1£| 7|S£ H1&7J, 95971. 33S?I. WIS«2| ^ «^ 31. 

t£«i, g Bl-Effl7|e!g-M2J M2.<gg2.S. Qg2f qigg fllgSl^ 201 UHf^SlCI. 

(1) 1 M2!XliE1g S-St? .'*0il 2JS3381 ?HHHAIE1S *J«S13, 3 $011 UIM<3g SS^ h 2S, 

(2) m g?!!AI±E1g SStJ- *M HIM^g SSSffl, 3 ^Ofl ?HIB AlEIg 2. 

(3) JHHBAIE1H1 S3 OH 2{01A)= Sh^S^ £H» ifSSMSH §£oHL 3 9I0D ^S^s S 
g»> 2. 

(4) ?HIHAIE|°I o1*?2^= Pt, Ti #g 3E*»S1S =?£°£ V 21- 

(5) ifSSfll Bi, Sr. Ta. O il 5*f«fe SE^ Pb, Zr, Ti, 0 §1 Sttffe 
c££ 8a, Sr. Ti, 0 ii SttSfe ^?SES 2. 

(6) IfSSifl JHUBAIE121 2^= lr, IrO-g 3tm= ^5, Sr. Ru. 0 II 5SJSh= ^" 
2. 

(7) S, F S2I0 7HSBA1E1S1 5^2^? ot| S i gEH3g «SSf3. 3 ?I(H1 Ti/TiN/Ptgg 

(8) S^SJfl ?H SHAi SWI SgSUL □ ^Ofl SiO,## SS^ 5. 

(9) SSSai ?HaRAjE1^ BSStf t& Sit 2. 

(10) SSSa ?HuBAIE19|2h EE S^S^ AKDIOiJ *X\%^?[ QSH, 2B^0I MCH 2!M 
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i 5. assays cvce, mocvos^s ^si 2. 

(12) SSSSPfS ?4I0IDH S3WI CHoB gt> H £>^2£ SSI' 2. 

E*t, S USOfl 2iCHA1= 0I^2J 7501 U»5»Kh 

(1) ?HS8A|E1 = SiiSOil CHoH £SH ^# ^#£101 XI 2. 

(2) Oil 2 Ei^ MS3X!£E1£ SS^ MgjXI^EIg 2. 

(3) (2)M SJOm, ±fSUK)IAL S3 OFFAIWS 3 SgHX|±E12J THOIES! *IEa3*I= OVSJ 2. 

(4) 3£j ON A I Oil ?IBW ^(ft)2J a$lg 2. 

(5) as oNAioii ?\m\ ^ a*ii 217^1-= 7ie^ amicus a^siss s^hhi 3* 2. 

(6) Sa^SAICHIS SIEflaSlg S^t!" MSilOIMaSlg (!/2)Vcc£ &gv 2. 

(7) OFFAIOD^ gab|E2"«g OVS *ft*Ka UAi SIESaSlg OVS oF^ K 2. 

(8) SS OFFAIOil^ iai0IE2?ll OVS mgSKD UA1 SIE£!aSlt OVS ShSSHI, 3 ^ Sat OFF 
IT 2. 

(9) ?-IE*i°l £IWOil g eehx|'±E12J ±± ESiei *^#Oil 4#°| a ^01 3 SHU, 
Xfll#HHauai3SS!lrr 2^El5, HI. H3ga&t »2gli°l S^Ofl ?H SB AlEi s «g*H2, KD3SJIII2F »4 
#JSH°I a^ZHHl ?H HRAIE1 s 2. 

(10) W E^ Al E~ CuS ^2EICH Sim 2. 

(11) SJE2 ^Hl SSffi- IfSSSI ?HiIH Al E1£f S8HSI ?HHHAIE12^ AI-OIH bl^dOl HH^£xl£ICH 

(12) 389*1 .MHAIEJSI OKHOfl bll^Ol HH^£*l£IOi 2J# 2. 
"(13) S>«Sa »BAIEi2J WWI UIMdOl HHBtf»aOI 2is 2.' 

(14) S8a»l ?HIH AJEiej a^2J=s AlHHdS g SSXI±H2| ±± E= EEIS9W2I- S*H 
01 2i# 2- 

(15) ggg'21 PL(gaiOIM)£i=£ oV-VccAHDIM B«rfH. EtDlgSi PL£ l/2Vcc E= -fflSaSES H 
3V 2. 

(16) g£0O|eg=s I23V 2. 

(17) #EH0|M2^s Al E= CuUH^OU 2JoB 5&i SB** 2. 

SEH2I FRAM£ gEH2j DRAM2J 9§i3 »2| * B *3(H|A! = UH2I M2£|g<M 21CHAI, g 

E2HX|^E12h S83*fl ?HSB AIE-I! ££H£| .»«MA| SIS^S bFPIH SIQ. CROI,. S «► 

sou- afiws oil wffi§gg%**ia4«a ^12^ s^em Mai 01^21=011 a^em, 

^ 7^ (HI SiCHAi, ^SHhOISOl!^ ^ M2!X!±E1°J 71101^ ON^EHS oH2 Si^CH, SlS^Ofl 
0.^11 ?>!=>*m ?HSHA|E1Bj gf3S jfceaoi ^2?}^ gQ, geH DRAMS] 7H^0i1A1^ 0I2I- 
»4sfii " S oi2iroTh2£ 27aS &SSa Oil EE1 (HI ?10\Mz= ^iE(SN)Sf #ei]OIM(P 

Lpa a $1^1 ovg 2 &£s^ ksieixi sr^a. g^. tm 

gaioisa^2j us, ov-vcc a^g^wi &7tiaoL s sson sichai^ .saizjsi ^hkdi^, *^ 
rHiAiEiTsesTali^ ovom, ss^^ssj ae^ sxis aasoia. -stasia hoiei^ 

m\Z\- 2? 2JCK Q^OI. g eg|XI^E12J SSES^U SS3ffl.?HraAIE12| ^fia^Jj ^01 

s ; gafe3t maas infs. §eh genoiEa^i ns^s h^^sai a 

Qheoii ^^is^n gsi ch^ t\um s?g nasi oiiacH, 4^ ^'i^, i^ioiMa 

Sxi^Sff ONWIAJ OFFS^EHS tin. ^^M^XI^EIM OFF01IAI ONES *JQ. 3Ei3, 17^^^^ 
I^OI^a^^^EI ITHfifl , 37H aB , g M^AI^Ei^ ON^H □CH^ SillUAI. <3^2J §SS 

i a ifATETa 151 gaoiMa^wi a^t^s s^eih, e^s bim^m a^i^^s s^sck ct> 
Saj, b es^i usz ga -"asaa waasj g ^?yxi^Ei7h a^Maw±aM inmg 
saifl aliAiHTj nus ssa^ »ibaiekhi. che^ck mi^ou. geHsj (i/2)Vcc nsgaoi 

e a^Aj , ov^Vcc ffiS»^l3 Oi^20flE CH§£]CK 

ia0IMa^£S^E1 2WfiBSJ DUSag aejA|2j =g>9IMA|(H1 °[0iAi, gMOIMa^SS^EI UHHH, 3 
fb 47HRHSJ ai^l^^S ^ ^®n±EW ON^EHS ^S3iO ^HHflAjEi^ ?fEfg OVS ^^loKQ 2i71 tm 
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«o S bl^^&OI §7tffe 1201 212 Qh 

aE/^oif^fesffi. uil^m .hzhT^ slam, oiaioi koi*i 4= so. 
faking %i3»liWF)i *aw ❖ dsn, »k?f goi*!- sssaxiiEis. ?ua;>i uhhj 

2F x2F-4F 

^L^ruoifl wi fasaa Thibaieisj sws^es Sh3 , ^ S2i & o Sa whaieis a 

01321 £213 SBISra. S£H FRAMWAJS »22l gOISK SB^AIi Tlfeg S»f SAI, 2 

(i/2)vcc 'aswiois»Aiss 2^t^ sm&M asaassrs matm si= aoi 
so. 

a &go, mc.xo2!&*lg g5E1A)±g, IC?1E. CIX11 £1#SlgJA|4:g! . (HI2E|Alig, Alig 

fst*' "sSIseiakI i IS awTSiHH 5«tros«i. 3 bjeh 3133*1 21 oigg ok* 
a TiXy <ft»«rtT|H«i^ 2101 ymtm aa. A. b sssi ersaaeis*- a=ea=>i mus 

Ig^ilflg 24§E2J AligOfl SjSW 4= Si^DI. Q^OI g^OI Al^gOlU CHggS) 0112 
Ifitf Al^gOfl 4= 2iQ. 

(£A|01I) 
(XII I ^ AIM!) 

4)(HI S^EICH 2i*7\7m QI0IE1 tSShb Sgs?5XI(13)S ?&S\0\ 2iD. 

= 4'AI0a(WAI= S «f£Xfl7|2?Sxl(FR#l)l gSE1A|4:@0fl gXBtt OflOIQh B ^AlOflOU OI# 

5 FRAMl 0ISKH1 ^Afl*| gSt?CK 

= 2^ » ^AlWIOfl Oil*]- FRAM2J 7IB?«g UEKf! i|S£0|2. .M2EI3°J 8gg2| S7t^SISM LiEh 

£11 M^AHi" UfiftSCK 1^21 ?H SBAIErl OBM i?3EI2S2| 01371^^ Cfl-Cf4= SSSSI 
•WHAlEifc UEftSD. 

=2H FRAM2J 17H2J IH12E|gS gffl 0RAM2J 3&d £2| M MS! Ai iEI 21- 2,^2*0 5H IH AJEi g 312^ 

(CfMfe 2(am ^512. in si onaaag ^ssioi o. igag msTmst. oia en. 

022* 012. Q421 C14= IS 0H2£l£!g ^SSffi S!C1. 

-.pi-) niS 47H21 Oiieeiag ^IS^ohOl M2a2(IH12BIM^)ES 513 S1EI-. 01 M2E|g^21 

p's' a i ieJoiM*=ff?)(Hi s^aiT aes 01 Ikg s^sfe d^saxiiEig ohjhs oioia°i 

ll/7l§g 351= 5lMd(BL)(HI 3^5101 2iD. 

2 2a0ilA1S im 1/2, 1/2011 27H^1 (HiaSl^l UEH.H3 SQ. Q^OI. »J3 M2EI3S 0, 1 
£| 2^21 CHOI Eli 7|2{§15 35011 OlgSBE ?3, CHi 5= 01^23 7l^0flA1E o1§ 2JQ. 

a 4!AIM2J FRAia -g??8 iS!U10IS011= 2^ g|Ed (WL00-O3, 10-13)S HM^g SB^2, 

oTo™ Tlo^jM 5HMAIE12J 3 ?H IBAIE121 S12^5! 1 gSAIiEltHI 

aria lis wacii. oT cm An siwajs ats(SH03. s»«2)7f ssa?is aoi sid. 

s ?H DRAM2J 3Hy 0DA1— 0121 IfS qigs §5jgag EffilSfe 012121 3 01S.22 OIUAI^. &Sa 
§ MHSM Sfflftffi f 4^h:E(aO • gaiOIM(PL)ei a?l^g OVS *•■ 2!S?2S= U0IE1& H12I2IAI » 
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SHIS8CH7I0IIA1S sICHtr OI§m3 SiQ. ^, #71 E 1?4b0i|AJ S3, ICHOIEI^ SSg^ 

(Pr)m Bg, COOlEi^ SRS3(-Pr)* ^ OS Oil ^IxlthOl S3 SOI KQ. 

37I32S& */h:E(SN00~03, SN10~13)= ^fHUK)l§Gil£ 1£II0IM(PL) 3?l£f §SJSKHI £ICH 

SCK ^eiblOISOilS PL3SI1 (1/2)VcdHl 3g5|-3 a^XI, OV~Vcc AK3I1 OI§A|?ISX|, S filAIMI 
(Hi SiCHAI- SAI2J2J ^gjHIOIS 6fSo1 Sgafll ?H IHAIEiai £Ms|3 a7| HI SOL U|« 9) M 

?hxi^ei pnstr §2| ^g^^i- hd*ioiee g^axo maiei^ °te^ a*i*i^ ovoi3, srss^ 

?fSS°J o^SxHS a3, S3BJ3o"IOI 0I0IEI7I- mi\Si= 2S SQ. 

Et>, §2H DRAMOILh DRAMSE1 ?>£ FRAMCH1 bfl^B , 3 M2!X|:£E12| 5!£ = 3=7|- TiE SD. OI^ E 
2HXI^E12J HR§ SOISW *Ch EROL 2"°3SI 2HIBAIE12J ^£3^E ?iE SCf. SEH, PRAM 
SESfSJ FRAMHh d|3*BS S2H= til 01 0V-Vcc3W3 ai (DL til2 e -^ SS Ell OH 

flh:E2| 3*17^ S§oH31 UOIEW SEKIHXI&. B ^AlOflSJ *j M5JXI±E17h 3 Ufl 0NSH1 
[IB SOil, S*flSO| a^MS7a^Ei2| £2£3I?7K TIE DUOIEI iEffil= SCh 

□ «M. OI£! E -iiAI iONSffl 2t& 30il °JSB, *!Ofl STEW S&WdOl SI SKeIQ EKE, 0I2KHJ SJofl 

SIS 3 MSXI^EIOil 24«J- S-SSM ?Hfi8 AIEiZ*2l £HOi) 2loB , sOiLPI 013*1, £!3lg*- CN* «3W 
^ 21Q. .01 HI3SJAI 0N5H1 21= "2S sen «0|A|£ SNDI ^Sfff3 a7| UBSOL ^^°J gSM 
2|*J 7li8gg g2J kOI*2i gtm S IT9MAI5 Oil ^XJ^ 4= 2»Q. 

0|2f ITOI, s ^AlOflAiS (1/2)Vcc g«d|ea*l Hg^*!g XI go MM H^M^AI^E 

*g 3^011 2*$i *]bcE2J S§fe SIOfLWa S3, 3 32S EI=ffl44S5|0| ^ERol-Tf] SD." Stth 
1 MS!X|^E1°I 51£=SS7> ^E ^, g?a« agj"g oFStlE DS SSr EH1IEI XI ST^Q. 

Qg(HL ^^IS^fSm £10 »S Oi!r SUf 2^1 H^tO. DU^CH, E 2a§2J 2^ 

&II SBIt^ 41 #a]0IM2^(PL)£^¥E1 27W , dlM^I (BL)£S4Ei ^ (03, Cf3)g 

Aje_M5^ gof na*a. 0| S E 2bCM| LfEF^jQ. ^^^(Q3, Cf3)2j *IE4!(WL02)1 HOflAI 

Lfflfflg 1 eaX|^Ei(03)Sf ONOilAi OFFF^EHS StQ. 0I01A1, ^^Ei" OlIEEI^oj gSAjeHAi 

(BS0)1 LOOAi H£il^^ tf^MSXI^EI (Q0)S OFFOflAi OMSffflS'ttO; 

3^3, ^^fl^^g 10)0|E2^(PL)^^E1 inn. 3Wn/«H»2| eajX|^E1(Q4, 02, Q1)~ 
0N6IEHS, flej*!- m M?HXI^E1(Q3)~ 0FF^€HO|7| [fflgOfl, flBIB. OUSEiaSJ g-^SXfl JHfiHAI 

E1(Cf 3)2J SB= iaO|E2^(R_)0i| S^I^^S S^tlH, Ef^s aieh E2HX|^£i(Q0)M QH7HsL Hi^Ai 

(bl)m -a?isj£s a^aa. cosf ai , 212^ s ^aiwej sig^ g^eis^^^ ^en ^ s ^1 wis 

El a M?HXI^E^|- 2^M2HX|^E1(Q0)0il IWmtlH, gEH &^S^fl 5HIBAIE-H7I- 3CHS 'S^SM WMH 
El (03)011 CH§^CK 

^#/7I^A|0fl^.O| I7HBJ DflaEIM^OI gEH IM^XI^EI, I^^Sffl l)H2| MOD CHgo> 

H, WISSIM^ LH24 LhE ^ MSXI^EILi OB &S3fl| ?H IHAlEi^ SOIXI Sr^Q. 3 UBS 

OIL DflEEIM^ 0I2I2J «g2J ^g/7|s^0il §2H2h §^ 751 ^ISHl, SEH2I (l/2)Vcc 

USSMOIM^, OVrVcc .tt&ttMSI Oi!=;20flE CHSSO. 

■WiaCH, (1/2)Vcg. H^ieilOIM^^S S§H, SI OIOIEI «**AL OIEI tHE^(BL)M 0Y£ =a»ow 
tH^S, a§l«Cf32i SSF)0||. tilSH, tilM^glffCb)^ 371 UH^Qih ^SSil ?H3BA|E1(Cf3')2| gfBOilS 
X2J BLSSTPL22r«(-1/2)Vcc£J aSJOra^EIH, #?l E 174bS Bm9v lEtiOIEI^ BgOilAi cg^^ 
M^SS [CJ-EI- OISS^, OLHOlEi^ DgOilAI CS2S S^Sg 4=^fX| &3 pISW- 

[QEfAj, IQflOIEIOi Ai ^ Ps^PrgSJ SoCT BLS ^#E|3, ODDOIEiOll ENfllAIS Ps-Pr^2J BL 
S BL^S Oi^^ *^2J S5(BLm Ps^ej 2oCT ii^J S«l&g ^soB 

^3, ICflOIEIfe Ps+Pr-Ps=Pr, COOlEi^ Ps-Pr-Ps=-PrEJ a'^WffS-BLSrM &2m?t VtH&a. 3£l 
3, Oil = 5 ^oH3t I 01 El WW= BLOI Vcc, 0OIOIE1 UB01I= BUD I VssS EI3, 01 ^ 

SH^Sj SSaa ?H5|A|E101| DAI ^I^^CK 

01 UB. ODIOIEI^ CS CHI ^3, IMOIEfe XgOflAI 0, AS S^atKM SEHS £1101- 2Ch 3 M 
SAtEjt>3(8S0)S H01IA1 L^II^S 5^, ^^eaHX|^Ei(QO)l 0FF5F3, Aj^^!(WL02)l LOflAI £| 
^j^^(Q3, Cf3)2J ?HHHA|E1^ g^S ^^£13, ILflOlEi^ AgOilAi Bg£S EI10|- 71- 

3, OEOOIEI^ CgOilAI Dg^^ EIMOI- Z*tl 

OilSEI £l E -i|A|2| =#/7I^A|(HI aOiA1, 1«|0I Ma^(PL)£S*E1 37HHH> 47HSB2J bl|^^2J MS 

Ell(042^ Cf4, Q22h Cf 2. Q13h Cfl)^ 1 MSX|^E17f ONgEHS SSaa ?HKHAIE12J gB| OVS ^^il 

5fn a^i iiflgoo, a aioiEi^ vmzm »=q. s^sai, s ^akhiou aoiAi^ it ^iis^h3 
agoiiE ^iis^a lhsi g°i°j aej ^m/7i^oi j\^t\n ti3, seh nane® aiu ^ 

£ £ 2EJ tl^^Sl ^o^l 1^^013, E 3a^ SSE, E 3b~ BSEOIQ. 01^ m 
^?HXi^E1 2>^a^l ?HuBA|E1M **2oh^ ± E ^^OI3, ^ul ?H SBAlEi ^^^Oi] dlM^ 

a MSIX|±E1°J TflOIMSg £l±7|-SS0l(F)g ^ a£D1, STtfSOlU xB^^5^ ^ 

EIHS^g 5l4:7^aO|(F)S SS 1 ^ ^ »7I UBSOB, «li7^ gOI^ SSM?HX|±E1^, Ci^OI 17H2J 
^371^ 

2F x 2F=4F 

2| glkES 3FxlFB7|0|3, 2!Sofe 27H^I ^kE(SN)2f 2*IX|~ FxFDil ?HSflA|E17^ 
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sssa. tis, iaioiMs^(PL)s 3F^s, sie£ ates wasa. a^oi, s^tuoime * 

(IOFx2F)/4=5F 
2J 37IS SD, 

3 ^3X|±Ei~ p7I5 E= pIOH S«£!CK 7HBIAIE1S ESHXI^EI S, TilOlE TflOl 

EPhsTrvS ^#S^(n Oil AiS SD)£S*Et a egxi^EISJ E«e!2^S AS CH 

l- *^o| 383*1 ^HnHAIEi.ej S^S^, UDiXI S83» ?HIHAIEi2| 

ScT waEToi Tse^aw, cf3)£ snqwoi oi^s^, sno2^oi eioi xsa, n ois 

2j SIS uj£H3 fe^a^IU- SWS^SJ 5P||7h AIM "KIH^ 5LI0I 21CK 

sen mm TuioB Tssao^ uis4s sq. g»oi. swa^a- wa^ai *i»a aws, pmos a s 
ORAiej i, aioiu ciuh^^ a^f£i g2H2j frmwaie «/L2j as-g 7hSoW°>. 01 

§2H2J FRM4-SI OilAI £ *Efl(fc)21 2011 *aOIES^(PL)QI Si 7 1 UHSM, 01 AlQILJ .CUUHflSS gaOl 
□EflJ. S »S MAIS' SH0|e2=(PL)S S-HHI SU, 3£ PLS^i H«3, l«2J Al Efe CuHH 

aio^ ojcAj (WL )ni- saioiMS^(PL)2j gjasa asms 201 ^ho^i tin, pl^sbw* ststis 

PL2\ RCAj^s. ch^ 4= SO. 

E 4- E 221 ftiSSPI SI*]- tfESJ S^SOin, (6)£ £SE, (b)£ ESEOICh 01 £ 

SmI^h^i^ei «s ! 5 "asaa hm-aieis *£o>= ^aoin, mm ssaa ^hkuaiei «ssoii 

Z| *JhiE~ 3Fx1F37IOIH, «kE(SN)2K «^E(SN)2J jjW^S S<3 FxFOil MIAIE17t « 

i/2nixi g^oi ^eims^(^#, ay^)S n?Som sick susai, ^ ith^ 

2Fx2F-4F 

2J 371 S, £!EH>iJO|ME 5«W>IS. 
(11Fx2F)/4-5.5F 

2J BQ. Q^OL ^^^SjXI^EiM BLOil CH§KW 2MA|7i| ^30, 5F37IS 52tlCK 

OWL 0121- ITS £!3 FRAM1 ' 018*+ E 12J gSEIAI^SOil SCNA|£ IT£ Hl^l- SOiS 

Q. 

^S*! Um SOI, H AIM! 2| FRAMM 2!CHAI£ ^37I7F S3! ^2J ^ 4^ 2^1 BSM, S » » 

^ISW H^Etl- S 4= SJQ. S'37l7f ^71 lUISOfl, AD3, g^Oil CRfl JOTCK ' 

qT^OI, E ^A|(Wi21 FRAMCHJ SiOiAj^ 0RAM2I- 'SS2J" §E2J 2 ^§^01 7^^! SBflOIMS^I 2§ 
XH§§I1E BISa^BSTOI M§fi§F7l [LISOiL 34, ^±blS^S H^§^OI 7fS5W BD. 

ES*"/ £l^ai^l7h gl'StPI ttflSOiL QIOlEi %X\W ££H ^A|5^7I ?»hOI USSxfl ^HuliAIEI 

^S/pnS^^ IS ^SJOI Lfe a^E H^S^2J ^^01 gOI^HlK Q^OL EI=a^7F gg 

?HAHAIE1= fe^gtl a eajXI^EIS ON&m "2171 UH^OjL ^17, g2J2| - aSBEWI CHoBAJE SSHIK 

§2H2J FRAM^ EflOIEI ^A|2| tfa"bV.0IB7l tfflSOT, #aiOIM ?gBW* XHSt!" S^, Il^S^fOI 01 g 
12, S^E12J (HI2IDilS£I^A1 XH^OI 5&*SAIK, B £AI0ti2J FRAMg ^71 fl|52J.0|^g MS!1MSEI \m 

Sj' g£2? flera ?»wi efe, ^71 ^1401°^, ^ch^e ^^oisquh h^s^m 

E^e^ S^ElA|^g2J OflSlDilEBI ^CH) ^ 2iCK. » 71 XH62J OlgS, 1^01 US ±^9. 

asEiAi^sj ofioiuiiEa gon ^g^r ^ kd, ^71 ahi, «i2oi^s, g^MmsAi im&n mein 

OI2h WOl, SEH FRAMWA|£ SjS5&, E£ 9B»m 2^. 5^2) CH^^°» H|g2J g7K 

#0i2J ^ElAI^BOflAI^ RAM, ROM, EWEEI2) 3§^M S'tfAIW2| FRAM 

- n^o^ g^i^ti^i tin giro, e i chi QEhy urn ^01, s ^ aioosi fram sH.e satr oflEdiM s 

^ 2E 7h35fCK Et.K BEH2J DRAM2I- ^ §^ £f ^35h7| Qfl^Ofl, g?l^^^ Q 

^01, DCHS DRAM£S 5E 7^ICK 

(Xfl2^AIW!) 

E 5- a »h S o| ^|2^A|0a0ii g^E1A|^r«2J 715^21 UEftf §§EO|Q. Q^OL E 15f S 
^^^Dil^ i°^2| ^OtSUl, ^AQz.^ y^flO- 
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a £AI0110Ui = E I^Qil SBCH. FRAM(12)1 HlOltfPI S£«K15)B gXlSKQ 2JD. SD 
?38W2S£ ?FRAM(12)S 5^83(12)1 BUS(14)2F 2!12|01 aD. 

0121- tfS ^^Qi| aOUIE, #71 SldlAlOO^ DW?W2| SCHSD. C| Q*OL B tf AIW2I 

(X1l3^AiOfl) 

E6§S BTSSI -X|3tf AIMOI C&S S^EIAI^^j^ 7IS^21 LfEhtf MEOID. E«OI. £ 521- § 

h^wns ss^hm ^omm, a g-Aifcf gg= 

s flAIOPI- #7) H2flAIW2* QBBS FRAM( 12)21 1/001 32 A|±BW±(14)W S^ilOi a= 
0I2F ifOI Al^g »SBQ. 

0121- ITS ^Ofl aOIAlE, nitfAIMSi Sg' Sl?f = W 2D. Q^OI, S tfAIWSI SM«I(15)S 

a saw aoidssi vgiist gcnr * aoi, ^uisspt sssd. 
(WfiiAim) 

E 7^ « afgsj AlfllOfl [OE S#E1AI^@2| 7|g:?Sg UDtf g^EOID. CWOL E )2\ § 

s^sms si^si *o»ra, a £g= «ereo. 

a AMOIAIfr E I? £011 SgOl, RAM(16)« fl**m 2D. SO ?ffl3££!f, BUS(14)0fl RAM(1 
5)01 S^EIOI aD. 

8 SIS 01 FRAM( 1 2)0fl * W TOOI 2UL RAMOI Stffe 8SD. RAM2SA1 MSRAMOIU H^ORAM 

oi »ft m\ «i«ir ^ aD. 

(H5fi|AIH) 

E 8g g yg2| *fl5£AI01l01I CCfM g«HA|-iM2| 7|g:?gg LIDtf MEOID. DJ^OI, E IIU S 
g^MOfl^ gSl^Ht 3 gAilV gg£ gSfgiQ. 

a ^' AimiOfl Ai^ E 1^3011 R0M(1?)1 SWffl 2D. ?XII3££z:, BUS(14)M R0M(1 

7)0| s^eich aD. 

OlSh IT— ^^OH aOiAlE, ailgAIWSU S= MW-aWSD. Sft a «A|W£ raM(17)E^H|SI; 

ach 

(XH6£A|01I) 

E9^a «"g°] fl|6±JAI(HI01l 7IS^«# UEH* MEOID. E»QI. £H§ 

ij^Soife sfli^sa ^piom, ol gmt gg= .aspso. 

AIOBO0A1& E I^Ofl saw, RAM(16)2f R0M(17)1 gWil SID. SD ^^SS^, BUS(1 
4)M RAM(16) S R0M(17)O1 S^EIO) KD. 

OI2h ^^(Ml aCHAlE, WflAIOia ^ aOISD. S»- »j4^AiaiI2h SrOI RAM(16)i r 5 

Hum 2!°CH FRAM(12)0il IH^S^Ofl fllt^l 2i2> RAMOI SfiSJ 3^U, RAMS^AI H^SRAMOIU 3^ 

otam si *M i ailfirTaa q^ol ^ib^ajwi^ sroi rom(i?)e ^ui*m a7i tasoii, 

hxi^ai Sr v = osu &w §2j aoiEis rom(17)w 5t»m aoi TEltll^m^h ESSD. 

(W7tf AIM.) 

E I OS S ^S2| «17tfA10||0il CD-e IC?hE2J ^IB^SS LhEKij S^EOO. 

01 IC^E^ FRAM(2!)g ICS (22)1 \C9YB SXO(20) ^xmhOI ^2 El 01 aD. 

a ^AIOII- B ^S2j &E^I712J§xl(FRAM)# I^EOfl ITXB^ OUOIQ, S £A|OflOfl 0|g*^ FRMCJ 
X1ll^A|01IOfl fig^ ^H, 0171 Oil Al^ 

oil ottFfcaaaT oi^i^, as g^LH^ass cHg^j choie^i^s ^> aa. s 

Ah ic^EOflAI^ lIHSOiL ICS 37l7h 25mmT §7^0 KHI 2101 a^DI. 01 & 

&«l Sfi^fD. 

f 721 0|°S gk^i EEs" 4^ aD. Ci^OI/ §EH2J FRAMOflAI^ SISS^ f, SS! 2J7» .3 
OFFAIOfl 3 .ifcdlMAI^ ^0801 a ^ AIOT(HlAi^ 01 . HSeipi MttHIL H^SBs 

Wl ta^M, IC7FE21 7hE^S$ S&, IC^hE ^2j g&§ H^^ ^ 4= aD. . 



(JEfl8tfAI01l) 

E IIS a e»go| joe^AIOllOfl. C&E DAI1 5^2JA|^g!2| 7|B^5# DEhtf M^EOID. 

01 Al^SS »£CiOIE1» 'B^WI -1^ CC0»^7|, CMOS §2J S*£S^§x|(31)2h S^S S^KflOIEI 
s oir|L£ SqSJ oU §jt|.(32), i^S! th^aiOIEIl 7l^5fe FRAM(33), gf^S t^LflOIEm ££ 

foj 5AISaJ(35) S. 0111 B^SPI W» AI^M«^(3B)S ?«2I01 aD. 
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a £AIM~ B ^SSj &E3B7|eiS»(FlttM)B CIXIS 2KHIEHJ- bHCI2?KHIEI> &2| CJXI1 

2, OPIAIfe a^Q. 

0I2F SOL S 8199 FRAMS D|g*> CIAI1 i*4^ISAI±gOfl 2SCMAI& El 14' A! (HI Oil Ai SSW Hi, 22J 

oi°g users »£oioieis aw ^ ao. cwl 49i H4. boi^s flrCHoa «sst » 

H^Sj«RAMS HOTSh S B»92| FRAMfi 01^5^ 21011 bHffl RAMOI ^E 2iO- 

a*wi . 49i wi6oiss ^ii^ sm bss^maisi £jgi«s tf^Aia 4= sq. 
(ngtfAini) 

£ 12^ S SS°I H9flA|OII01 COS OflSE|A|±S2| 7\g=?&m UEfHj gsEOIQ. 

01 Ai^gg aoiEie «e ^h°j fram(43)2K 01121 fran(43)i» awi^isj akjihai hoi 

Ei o^ as> o,^ gjgq§*|(41), FRAM(43) S! HWSWK41) AHDIOfl UHMS 2MiSi(42) S, 

A|±BH1±(44)£ ^gEICH 2JQ. 

StfotiOILK FtfAIWW OIS&FMNSI 4U0*»- £2^ H14 AIMlOflAJ £S*> UKt Iffi, QPIWAJS 
£S BRICK 

0|£h SOL g'BISSI FRAMg OlStt OflSHI Al^gOfl 2»01Ai^ aitfAIOKM A1 £g£j- HI, "2D|gS S'JI 

791 §2j maapieisxi, «<jmfiEisAd .oi»«.a$, ^ei , -s* hsai^ -.SKI aD - 

££*h, » 70183 H^l^i gSEHBWE 'Stf 4= 21CK CROI. ^MMBi^. ECCHOiE 7teoO. 
(HIOflAIM) 

£ 13S B »32| HIO&'AIOHOO COS HSEIAI^BSI 7IB^2t UEK3 MEOIO. OROI. S 122* 

s arsons stiM* wish, j. gum «er&£K 
(ni i«i Aim) 

s 14^ s xfln^Aionoii ras DfleEiAi^^jsj 7is^^s UEfyj ifioia. a^oi, £ 12^ 

B tfAIM^ «I9«A|W|2F QggS aeiei(42)M Bm9fl(41)SF FRAM(43)2J il^S^ 

Q{|SEIAI^gj# ^atj" 201a. 

qi^# ^uiet^ ^ si a. 

(ai2flAI0fl) 

E 15^ a SB92I M IZtfAI'OlM Btf DFOIHS^S/idlAlS'ej 7IS^?«i UEFV9 ^^EOID. 

01 AI^H^ 2[§2J S^EIM □HDIH^ESAflAi 20i¥(5t: NPU)2K 0I0IE12J 7I^S ^1- 

71 *|*f FRAM(52)1 SBS ^Oil ^t[H SD. CW7IA1, FRAM(52)S MPU(51)2J OhOIBSSE 

0HSEI5 Afe^m sd. 

a 4'AI0i= S &E*iP|2JS«(FRAM)l MPU Al^g LSI LH^QiJ BflltJ- OflOIQ. S ^A|0« 

Ofl 0\§ti FRAiej ^A-OtJ- ^SE ai^AIWOilAI BKI- ^H. Ol^lAi^ ^SfS!Ch 



0121- g-OL « a, S oj FRAM# 0HD!3^SM)A1S(H1 FRAMOil ^I^AI^I^ DhOK 

5*L aitf AlOflOflAI ^St!" 4^1 HI. 201 'SS g^MOfl CHg^ OI-OI3g3E^ STXB7I- 

D*WI 1^ FRAMES aHDI3g3E2| XlE^ tlti" 3^, 7^^0171 OH SOU HS^ MPU^ ^ 2 

aiel; l"i soils Ta^His^ mpum wit $ 2iQ. e*l mpu& ^his^oi 

^ a alow ETEi^l Ei=a^l7l- gfi*]" FRAM? =JXU * -SKIB. 4^1 HI60ISS MPU 

^S¥E12l kOl^tHIE ZWID. 

(ni3itfAin) 

E 16S s &g2J fl|13^A!0fl(HI (t^ 0HDI3SESAflAIS2J LFEftf! g^EOIQf. Q^OL 

a ^AIOICT 491 ni2«A!0tlS^ C^§^ FRAM(52)» MPU(51 : )sj oi^M^d ?H^I0flSEIMA1 AW*!" 20il 
5Q g-OL FRAM(52)1 MPU(51)2J • ?H^I0flSEIS BXB4,^S^I. MII^OISAI 

E*L XDl^AIOflOilAi flSW 4^1 HI, 20ISS, S^MOfl CHg^j oiAgqfl ?H£IM jL 2 ! 11 ^ 
g°6| FRAM2S °j^M^d xJSl ti" S^, 73^0PI UflgOll MPU£ M&V ^ 

oiCHTpt ££i\ xu 501^^ H^£S ^i^hll^q MPUM sT ^ 2iQ. Et>, MPI& ±013^01 4*" 
S« a 'a^MAl £«§l Sffl^J ElEai^ gfiti" FRAM^ ^ SAJ°>, 491 Jfl60IS5, 

MPUOilidE, H^°£ S?I^2I 2!^^/j. ?H^|(H}SE|g 4 EtL 491 Xfl70l^5. MPU 
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21 L|a"!!*S*E12] inOIZLE BfthQ. 
(XJUSAIW) 

c 17s s m«oj Xi|i4^AIDti(KI [CJ€ 0|OI3S£S«AIS2| UIS^S! UBtf g^EQIO-. GWOI, 

e 152T isilf oife i^'^i *soi*ni. 3 sau*!- y^a. 

a AjAIWPh Af 7l Ml 12^ AIMIffl» CJBS= FRAM(52)M MPU(51)21 2aKU0IE1 ?H£IOiISdl£ AS?* 2M 24 

3 ! 2»2| 2H S WS2I FRAMES OlSoHS £113, MPU ♦ B W32I FRAMES 22J2J 01 

#tBE SD" 

0|» BOI. FRAM(52)§ MPU(51)2J 2XKJ0IEI ?H£|[HjSE|£ EWHUSSfl, «isr«23 Q«l ?H-I 
Oil SSI i tffiV « SICK 

¥*h nia AIM (HI A! £3^ #71 HI, 20IS3, g^MOli CHSSPJ U10IE1 TH^If BOT 4= SQ. □ 
a mo a c»* ^EH^ £1 = 20^71- Bfltt FRAMg * S»XK. #71 H60I5S Hg2[ MPUOil 

Ss P nAi oi S • ^ii oil s ernv 5 sfa se. #7i htoiss, mrh pais* 

£*E12J h:OI*0tlE S«0. 
(W5flAIOI) 

£ IBS a gj«2j jgi5tfAIO|OI A|±B LSIfl*| 7IB^S# 'UBB MSOIQ. 

01 AI±S S *182| So PI «*»■ S3¥(6i)2», QflOIEi^J 7|2jm tSoPI FRAM(62)S § 

a flAIM** B «SS|'»EJ*7|S|B*(FRAN)» Alig LSI LH*Ofl BHtt MOID. B AINM 01 »B 
FRAI& ^iStftfSS ^M^AI CHlCKi Ai g'Z&Um&n, 0I7W5 SSfftJCK 

IjH^ajogftl^^ R i5, i60l§S H^, H±UIS^. 2XHI2S^(H| SHUT ^ 

ib\ nsoT Ai±i lsisi slot h*i vsv * aa. Eth #71 htoiss, cixii ^oi^tHi 2m 

Q. 

(J3|16£A|01I) 

E*19£ B BIS 9 »1'6tfAIMM E&S «6WJ3 LSIS2] 7IB?2# LKftfl M'EOIQ. 

oi ai±s^ zr«2i a^»ai tsoPi w wwawoa aoiH2i"7iq« mm «er fram(?2)# 

^Oil SXBShOl ^eich sia. 

a ^'AlOfl- a «> S oj »E-M7|e!S*i(FRAH)* ffl»«a LSI LH^Oil Bn& MOID. B ^AlOtlOfl OlS 
1} FRAM2|^AII& XBI^AIWOflAI ^Stl" til-21- ^J2. CM7IA1= ^^D. 

qiol s frams sMt]- lsisou sioiAi^ ^ii^AiatioiiAi flStf ai. ■ 32015s 

?\ mgw. »a«aaoiEi, i^aoiEii nua *«ir4» ao. ^ ^1 «i7oi5s axii 
koeoii seta. 

(B17tfA|0|) 

E 20S B BS2J ai7tfA|080| COS P^IS ^ LSI^HJ 7IB^ft UEftf M^EOIQ. 
01 AI^SS feaS^ -a»«2| SS|^(8l)2h ^ B^(81)0fl CH§4!" FRAM(82)# 

a AIM- fi ^«2J FRAM# LSISJ. S^FSs MSEI3 STXit*" OOOID. B 6IAI0JIHI 

oisti- TwfeTtf /ie sua aiobmai sssj an, pi^iais 45^*0. 

FPD FP6A, ^£19^2J XH^^^(Reconf igurable) S5| gOllAj^ Sfl^f 

W 15 WO|##i^ ^UIS^. SXBIlSaSOII ^glf * SPI UflBOH. sI^OIQK ^ ^1 

StoiWs axis koi^ofl s^m, e^ ^i ^soi^b on/offsi §se 

Ei^Oj a WaIOOSI's^B LSIM SiOiAiS FRAM 17H^ S«ME £12, E 20QJ 30 L Eld, 
Q?WI HBOID g^A|?1E HQ. 

(XQI82J tfAIOI) 

E 21? g mi 8^1 AIDS Oil CC*g *CHBSEiA|±g2J ?IB : ?«m UEHdj M^EOIC}. 

m Allots °?^BI1 0WBS=gAilA|(9l: MPU S SMSE1;0ISK MPIE^ SlH2h 01 

MPll/qnS^SoS DIOiEi^J S^l StPI 91^ S^7PI(92)- MPU(91)0fl S^EIOi 21*71712*21 HOI 

SI SAllfe LCO §ST SAI7I7K95) MPU(91)0iI S^EICH O10IE12J 71^1 QSfe FRAM(96)5>sL ? 

^^AnirQ3^ '*EH*l&- i°5 OISEI^ S0>2J ^£B. 2AI7I7ISAI& LCCLF S 

SsDraSfaoTB* alw* SICK Q^Ol; tJ^7l7|(92)5Ai^ t?EElxL ?IS^. gfiSe?, CCD 
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si 01 &ts?M mm 4= sq. 

■ A|0||= S W32I B!S«7I«ISW(FR«)» SCHSSEUIiBM f ng.pl 01 D. 5 tfAIMW OIS 
£ F RA(« ^J&t #g£ M I ft! AIM (W Al €3^ Hffl 0»7IAI= «eWO. 

nioi =uni a PRAMS emi*e SCH3SE1 Al^gOfl 210iAJ= llgAIOtlOHAI aSl f X01. Xfl2 

ilD° S law as *qib*haj±I3« saw* 21a 

0 |«o a ggoj FRAMS 01 ay 2|g AI±B2| tf AlWOiaHS. OI»HH B i«2| FRAMOil 5h£» 2*521 
(HI 194' AIM) 

£iSfi£ 5is# iSWHai* ura site i *»■ £ 221 2hh°! 8?hs taae ■«□. 
sail Asoi 1 iiSft aaoi sjol sii^e wwe* t^oiaa. 

nimi niSH a e«"{HI °'CHA1- fflSJ 5|S^g MQ §71-5(01 HIMiSS^Fg 3X1 Aim 4= 2iQ. 

■1 wfi«^-£) 4= 2i£DL 4* §7hoHE £! CilOjEi 5 SAL c.^a^^ al^^l-j <=>;r. 

5fT wnTiRoi otcts T-^EOCH M^WL ?HIBAIEfSJ g^OI SPI 

§3 Ke>V diiW wh»«i SgSyia Jio«2i erasif* wssr f§^4 egm law 

5. ' CKW, 5|»2*>^» '£ 2221- SOI, 8, 16, 32£E ?feSHIL 

xl a W ^Aa ~->i* h ^ooj.^Tii- ssAief/7|SAIZ^ SHOWS*. eg-X|^E12| ONWt^g 12k 

•2! 2. L4I0IE1 n7l«AIZWI 20ns-30ns°l 21 H3or9, RCAIS^zr TiBJ ^XIIS £IAI LK 

tt*h hiaieh«|oi ^ ESHXI^EiBj OhW^Oil 3 08, ^2x-il ?H2HAIE1S1 S^OjL^ 

rS? la ; ^■^■rB7»ra! ftfi^soi zzw wmtiz &±w\ tie 
loii si^acK 

(18Fx2F)/8=4.5r 
(19Fx2F)/8=4.75F 

£ EIH, B(IS)^^r 5r^3 4F"0i) SQ- 
(S02OtfAIW) 

E 23^ e g«2J ^20^ AIM Oil LOS FRAM2J 7IB751 UEftf §7Fa|SE0IQ. 

i^'Si/rKr /is IM «ia w isia sT»)Thi i^b 5°ot. sue himj! c ^f 1 o a»g 

e) MS! XliEH g HI Oi* f Q. 

Iit. >if MO^«stni nF^'°J AteMlsHTi^-FIOICI- 27H2) d^M?H7]iE11 QHfflS 

oiq. 

r-i^ru c:o,goj oioioj MSEIS(Q5 Cf5)g d^!5^ 3?§ 23*0: 01 WL02g H&ilAJ LE01 

Sa^rfaa' bSs iSdfeSISw kas bD?«* oram» a^ws oiaioi ±oii 

8^wl?'SMI0?1022ia^S TnStNri »2| ^SS^^ SNI030H CHSL SNI00-I022J 

Sli7( 5Pd5l2, S^S^OI 

01 =391= 583 H Oil 22171- °J!EIS SEHOflS? eoSUl, S«2I ORAM 121 DflSaOflAI^ SICH 
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a^oj 0RAM soj x|CH asai^lAIZKrREFnax; 64MBIE 




a ^ At Oil CHI 210W9" FRAME!) §2H FRAMOil U|SH aKDI~ £ZH9 FRMtg J^^tLhl 

Bed M e«»pi uncoil, a*a*w sassm as 2oii ag. otoi. n f r c L IE Bwaoera. 

ajHSAP^S g^SIOI ISHaXISh 01 MZ*E IUSWI, S*0S as 501 Q. 




(DCI)l Sit!" U[±B.7\ «fS §01 Q2Q, 




?s(oci)s n\±B.?\ goi asa. 

OI2f 2 ^5fOj SPE BUOil -24QWE 8B9 ^OflAIS E 242J HIE*! ^^flQIII, TflOlM 
£E1g"54tfFS £!H7IS 

(20Fx2FJ/8-5F 

£ 259 dlMfi! flSKIS, 

(21Fx2F)/8-5,25F 

s an, sr^a 0129 4F*m 7kstti bd. 

g?\ E.23)B aOIAI, DEI.B2I MSHXI±E11 OI8*KI Sffi, £ 2SKI UEftS ~U» VOL 01 MW^EW 
oi- emoi «SAiSHAtog A ^ §Q|c eayxi^Eltf SHI, PCIE OKHOII n ## «S3UL 

» ^S°f UEKHI2, E 26bS BS11A MEIE MBXI±Ei» 3^* UEKSD. §^2^29 *! 

m i"E9 BH^m oigsioi bzh9 ±±- Eaiei^s as 5 aiss e^ohe so. 

E 27*0fl UEK2 ifOL ^3kE#S if SISRAI HH2SHE an, E 27b(HI LfeH£ Hh2h 

floIoi efflteCpf iflaoi a^i§|fO| BLg^S Be*KS BL8SF0 ^OI-SQ. 01 SHIt E 26 E 

sh^EIM Ol^uh- ^iAIOIIOi! OIS 3«ShD. 
(H214AI0I) 

c ?8S a araSl 73121^ AJWIQH CCf# FRAM9 7HeP?SS UEhB ESOIQh OIS 5 1139 WISHIM 

§4Tgaoi ami mmi*. iS£g s^m uaach 

E 28a- 2^ 8L^21 UEH.HH, £71 E 29 tfAHM a»IT $ aa. BL£ «QiaOIE.HHI A1£ ^' 

m* 1^ S S iffi isT oi 1 to i> a SI ^ S ^"aSssAi . ^> sin, 01011 smi ai-ss 
e^s tfasm aa 

E 221 ag« SiOlAiE, 2S# 1UIB UI0IE1S «X BL#Qil 1(0) UIOIEiM /MM ^| H 

njcfS 5 WES | tfa! E 28b2f ^OL ^AHomiS E 29011 UEW! HF2h SOL MCIE BL^S SOI ol 

n^£ Z ?ia Seh9 iMa^^Ei/issaa woaiei awoe «i*b. s'h^i^^ bfflxi aei, « 
6jsi^2j a aoia ssasj s»?h sd. 

£ 28C- tHE^(BL)Hf ^^°c3i(SA)2J S^M AI^WS e^Ot S^ofrS ^OIH, E 2, E 239 ^9 
^AlOtll ^§l7 4^ SICK 

(X022tfAIW) 

E 30S a ^9 ^22^A|WI0il (CfE FRAMSJ D\^=?£M LhEH^ M^EOID. 01 ^OflAlE E 2, E 
239 gA|5ll9 Smi ^> aQ. 

« Jtf JSows asal Aha iasw- (i/2)v cc plhs^ohaie #^oi aiss^s s^m, 
&«aTfis s^ai?i. ±tii2^! xiS'V ^ aa. 
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cmo\. e 3Cb2h soi. (i/2)vcc PLH§°j ss, cooiEisj ^m?m n BU)°l WBflS! 

f Ai?iS igt&I isof ?^tm so-, o&s, di^g-goum hiis* ploi 

(r/2)Vcc ZlCHVliEA! Hd^S 13A|?tE, M0IE17I- Ml El XI Sf= 21 OlgoHL SiQ. 

ccs h n/?Wrr Pi 7J*<°I 22 N|0IE1°I ^S7lfe AIE! gi2(/BL, BL)2| dlMdE!' VccS EElXfOWIjH 
If ^«jf MaT*, Chi' Is! (l/2)VccS £3*101*1 5M = I!/iL^S= H3AI?!*! »£S. 1ST 
nam §2K)I 7feS^| §Q. Eth O^XIS OVOflAI VcdHXI »§AI?I = PU?12| 250IIA1E dim* 
I ESI*lw 1 SB %2. aiOIEISI ^H7|l!g £*JS>= 2E 7^ShQ. 

(SO- SABS! 1 13£S) 

ris(Hl a™ c 2 E 23, E 28, £ 29 S, E 3O4'A|0l|2| §3WH E 31, E 32 5! , E 33g g-'2S> 

S | igeO Aiafs T e132?qI? Ct5°F ill flOfe!" E 31, E 32= (l/2)Vcc H 

g pll S°i UEHH2, =5.^ §301 E 3131- E 3271 S* DMD. E 33= OV-Vcc PL3?l«g^ 
351 UEMQ. 

c 3i(M) oifWAI- HI EAI (/BL BL)g Vss ESW01XIS S85H, ISL02g HOflAI LS SHI, g ESHXI^EI 

§5)1 OFra Ira BSSBol LQt I At H§ tm. W» USfit B*«Q. 333. BL - PLZjM -<l/Z>Vtc 

oj ^si*^ ««sm g3*w ^gsn, =(w situ, /bl, bloi vss, vccs s^ao. nan. 

(HS « iS5"iEi<Q5» 0N2S *». 051 ONI »«!. *1§32£ C f5°1 SS2I S*l»7f OV 

s aoi 7i^.sesQ. 

BSOOS OI2h g«SM /BL2h BL1 £M5t01 (l/2)Vcc3 oMl UA1, Dg°l °-!JE| 21308 CHdm 

2%. ill 'ovjf «jcT H«2SAI /BL2I- BLg Wa|?IX| Sffi. 32 /BL, BLg OVsl oHE £12, 
HM2I Cf/fH gAIM «SBE SD. 

c 3221 M- £ 3121- Qf52, /BL, BLg £SSU2 UA1, BSOOg «L02g gg. Q5g 0NoH2 

oi^ e 3i s iazm cm sei am*h2 ?iAe, e 32mai£ /bl, bl°i stMoii °isii. 

PL= i/2)V<xl, Cf52j Sel S^lXlg SJOHI! SIS §01 DMD. 01 S^, BSD02I oFJ, WJ322J ^ 

2j 4ais 'sksm sf^D 3 *. /bl, blssis v ss s mem s/d. 

E 332J mi- PLW=^2J Ml UE>tfQ. dl^d(/BL, BL)g OVS =SIW3WSH1 UAI, WL021 o(^, 
BS00^**!CK 0\ W BL=PL^V0I7| DSM. HOIHS kmZ\7\ &SQ. L^Oil PLS^Il OVWIA 
VbcS ^olS, 1LH0IE1S g^&SSKfl ^71 E 174bS Bgtffl A1 Cg££ 0ISSH2, 12F O^SOfl 2?l» 

ODioiEi- *»^s^£s, yiM/301 ovs as, csss aioh ?ra. ioioiei= DS£f 0!§|iO. ^i 

g , ILOW iisra, OtHOIEIS OS DCH3. 1H0IHS Bgog Olgsm, =g2°| a, ehs fl -Of 
§L>. □ H|gAia /BL, BLg iI9H! UAI VssS. ElgOh Zth 

E 34, E 35= S S^2| ^Ht^ £2H gSlol-II SICK E 34(H) SiCH AJ, SEH2J 8Fg, gSS 2 J!A|^ 

r nands g2K e »ss Hii2sni sip-, s ss^j ^B7i= chM 4Fg3^ ^n, a 
3oi bisflswi saw- *a5i disoi. wimas as gg a^ir * sid. a ins, ai^as 

^2!7| lloL *'37l= 7h& 3711 SID. D^OI, gSM?HAIiE1M gOIShTJI $ 
Si &tlV ❖ SIH, JrOIZE WiJS- 4= S!Q. gS, g?I^Sg 4 S!Q. 

s"s 2#ff SB k'^W 4 2i£ 2g S W™Alg— «I°^H1 SlXIEKaS^W 017-94572), 01 3? 
= d|§ §7171- 45ZIQ. 

8a swiSaew Strafe " of i^I I Wsai- cFmu, srstt sb^ai^ gp= bls oi 

s 0)AIAI 01= gs^eJSg ^7l6Kfl ^2^21 1 OlOIEIg BLS ^gEIXI StE§ 48 E, gOI 

NAND I skg *I*K3I g^wAjsTd^ 7ilO|EMS!XliEi^ ±±$T)m. MOIEIT-h 7H^f ^mS\Jl 2J7I 
01 SOI . l^SAI SJ-EAI CJgOfl 01 UOIEIg ^gShAI Sf°S, UlOIEI^h EHIEIAI Sf7l CIHSOILK 

E 39= g2H°l FRAM21 E ^Sl BIJ2SH2 2!Q. W2f IfOI. S S^Ofl 2iCHA)= (J/2)Vcc2» 

5ssadiE»£i 0 £ upturn gsshSAi ei=ai*ii30i g§fisi-7fl aa. §eh^ framchi ai => on 

SlSAlIT gaiOlff (l/2)VccS Hgsfe a^0flAI= &EAI di = am7h naastQ. 

(W23^A|0fl) 

c 36° a ^«2| A023^ AiOtlOfl COg FRAMg ^Sof7l 9\*t 223, ^Sl DO|gg,^g Olgti" SI^S 
E5l£t UEHHH Sia. Q^OI, ^71 E 2321 OEhB d^S|HAl^E1= 0N2£ 
4^H1, .01. 1|SE(HIA1= «I7)SW SID. 

E 36a- gg§ DOiasi 251 UEItfQ. 3. S3WI1 E 37011 ^=Q. 01= (l/2)Vcc PL^iJ°l 
E 312TS3«lg 2 Q ^AJIsCT *f 201 D. 

±SHUWIS0fl= VPS! HS °AI. dISdi VssS $B52. ^EISA|(HI= VPSg 5^. EQLg S^,. dlMS 
5 OVS gSf)°g *Hlf. *tl=- LBlgS 312, 5h=2| SlOiaiOlg d^E.O. H ^. WL02 

»». BSOU 1 QflOIEIl die^og 01 ISA, gZUma^S DDI $IE£!(0IJL0)g L 
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0ilA1 H5 tt«fth2. C22J SUM 2]*L HI52(BL)^8 ^SSoW Ps£ 5011 17r2S, 

BL^SJ g^ll SQ. 01 = DWLO S^Sf(VOH). C22] ggfS £§Sr2 ^ »D. 

□ *, /SAN§ orS", SAP! fl!±3=l §SW?1, HI MSI Vss, Vcc5 olH, L1I01E1 

SSfcfQ. 3 * f BSOOg §r3, WL021 CrgOfl, EQL1 #£513, /BL, BL£ £5£|3. VPS 

I -g**IS. /BL 8L^ .0V5 * r 3*!a. IS, S QOISIS PL OV~Vcc 7SSWME 

£ 36bzr £ 22] 301), 2H5 IblE L1I0IE1S ?|2!Sr= S^S UEH.H3, 01 3S, DOI*S? MgfiSfTfl 
SQ. 

(S24£AIM) 

E 38S a WS5| B24tf A|NH COS FRAM# flSWI «tt 2123, Vfl DDIS *^«.OrfJ* a±S 
^51^1 UEH.HH SQ. CROI, £ 232J OErS flO| SWABS *ftf 0HOI7I MSN, 

01 £|5E01iAjS JOSICh 

£ 38*= E 3fcS>r CEH, /BL Big ' 01 1301* SrOI (1>?)Vccg 3S, SO SWM g*» 

nsapi dm son, eqlh w vbl(=<i/2)Vcc) a«g.*m sa. ois wi^ch, £ 3221 

01, /BL, U OlIErOI* *fOI Cf52] Sf&g SB.flS V 2?, ¥fi §25 PL=/BL, BL5^E1 2101 y 



01 g»2J #AH£SM £ 39011 UEfbSQ* EQL1 /BL, BLg &e*H2, BSQ08 oH>\ HIL021 

£ 38b= Dh«7OTfi £ 36bCHJ VBL8 *7rSJ Ofl S UEHfCIf. 
(n25tf AIM) 

E 4Ce & sS2J X1l25£AI0fl01l COS FRAM8 tfSftPl Sit!" 225, QDIM »*I8 OlStt fl£3 

UEH.HH 20. Ei^OI, #?\ £ 232] DErgj £! e -t!5eHX|^E1 = tltt 0NOI7I DSN. E«ltt 
223 2^r3, Ol 5I3EMAIS 

£ 40a£ £ 36a2J a3& til 25101 Q0IS»A|& £ 40a0fl 2JQ1AIS S-gSMI 7HIHAIE15 Q 

01^1 -HQ. 01 £ 41011 UEfcSQ. £ 41S £ 3M HIUiSKfl QDia^ a 

QDlaS 2»Vro ?te«2 ( £ 412] 0BS02] (X)2| g^OIIAI^ ^71 £ 174b0fl 2J01A1, ^S?UHDIS(HI 
& DSN aQ. S"41« WL02^ §FSSm. BSOOOI tttfffKM,- « O10IE-I7I- /BLS ««SI2f« 

BSOOS WL02M SBHS tlMEIH LhAd , /BL, BLg /BL=BL VssS SCHLHSQ. 01 "3*, 

QDI^ i£(DN)^ OVM £|H, £ 174b2| CS£S ga. 3 DBS0# u^, DWL# fe^B, §|EH2J 

S ^AI01l(HIAl2i m^mVz: Ps'-Pr'S £112, OOlOIEm S^&W&, ?HfflAIE12] (Jg| 

Pi)-CiDIM2J (P&--Pr')S £IE^ 371 §19 HQ.- Ett.HOW PL'21 (1/2)VccaQ 50| 

^H£ S'D. ^ tfAIMMA1S-«M OUOIEI^ 7I^E|0| SSS 3^, QDia*S "IS 

OHSMrttS- Ag£5 OISS^ L[M. Cg£5 OI§SQ OS 25 El SOI- ?PI ttBSM, 

QDIfllS ^OiaOl LH2] Oil- 2 E -4oHE OH?Oil, S^&.^a*7f Sr^l 25.. iD5^ 

Ch 01 SAfl'jQSF7l ^3fOj; £ 412J DBS024 H*.S2r» (Y)» SOI, B^I3, OLilOlEi 
Q0I^#2] BLOI Vcc£ £|CH£, QQItf b:£(DN)^ DBSO SS-VtS. £13, DBSO^I^-Vt <=PL']U SOL PL 

i ^etss 4=5.^^1 &>n ei oi ni^^i- ^q. e^, dbsos ?i m ^01 y 3^e, 

PL -Vcc E^ 3 §E ^$fl£, S^&Stl-XI SI57|- 5jCf. Eti", (Z)2* ^0], QDIfll 
SB DBSOM t\^ f /BL, BLOI 0V5 t\^6\H UA1, 0|Q| DBS01 &£*\&&\ t 2. ^&SS 

OgOllAi Cg 25 01^3, 3 ^Oil DWL# ^^25^, 0^25 ElgOh ^tK E^ S^2| PL 
s OY-Vcc ^§2] g°(HIA!E Q0I^2J PL'S S^^S HIIS01I, s§ 2?I5 3§o}01 01 go I- ^ 2 
01 U^^hCh. 

|g egxi^E12f Ig-^Sfll ^HHBAIEi2] SIMS. QQIflll 7«Sra. QDISISJ ^k£7h #511 
^^S^ ^25 Hm3, 121-5 001^2] »D. 

on inspr wjoi, §2H aoia ti5^ aaifl 215 lhoa s& Dgou cu?mn aoi, cg25 eimof 

iu= s sxh^ 5|gq2^(T,Sumi et al., 1994 IEEE International Solid-State Circuit 

Coherence Digest of Technical Paper, pp. 268-269, Feb, 1994 B £AIWMAJ£ 

s^2] am §gy g^z, 515^^5 $ *a= ssoi sd. 

£ 4Cb^ £ 40a2] tfll5h= WiOIQ. £ 40aOUA1^ QflSEI^OI OilSEI^sgqfl Al HI 5 

aiou 3^2f 21^21 3^5, ?\5> dl^gSOl umO. Oie 2fZ.HDI7U&, *«±23±: ^2i 

£ 40b^ 01 ^MS mm*ltt. ^. £ 40b2F BOI, 1^2] ^^21- D0I^2J §^H, 

(Hjeeips lh2i gsy ^ixisj aoi ouEaM^2j moiii aejera. Hi5^^2j girs^s 

5HiaCr. 3 £ 40a2f, QDI$l£flOI Ur?l~ iioHIf. ZJg SSS^E 

•BSSJD. 

£ 40a, 40b2J QQIfl ^^2] d E -^5?i!AI^Ei^ £ 372] £S0U1E W ^ Hr2r &0L DB2J2J 
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0N8U1 01 — EaHXi^Ell £7I£ gSfSm 2iAl3, g?| E 26, E 270fl UEttf tim 

01 SSI £ !'U. 

nioi ami nnia<? ^i»^3t^ qs niss E 43M UEHJJQ. E 1 *jg4=(N)01l CHSJ 1 Cfl 

At aejjetHi 7HJjg WlOg fiTO SSSh ?»§ 2! «L(N)§ i«B|tt 3?g UEKSO. 

oi aa a? 10IO|E12f 0EBOIE1SJ dijcfe €I(H| HI8B. *!tl U12| TilOlE MtfSSf § 9 7|« 

n? Ar=e^Tl Ste wno 0I £ ^ehuioi SOU (1/2)VddS S12JS i! 31 LH2J kE7h =g^0i Vss 

□QUE £ 40b. E 42011 UEHJ! HtSt SOL SH2*tt3. Sttt^S ^3 fl«W 

5 c 43M l hEP-H HffiJ 2fOI Q Oil (ESS DM )*ME SSSf gtfs ?2. *«i?5i:S^E1 S3 01 

n, = SsEra ie 36a SOU UEHJ- SO. li^gi IH2| 99 ?HSBAIE1g §S4=Sfl 5b|Bj 

3 afoi Si vddlli 2 uSkSi i l^i ov-wd pStmwmais sf*s*ro saa ois ±a 
uknai. o«2i ±e= ovs sawwaoi s?i nsoia 

(Xfl26gA|0tl) 

E 44a ^ a e^goj jg|26gA|0«g 1}EV£ QOlia 5$J*fe 1013101 §7h2l£g UEHJ! E30O. E 
44b£ E 44a2J gA|0fl2J SSHffll UEfcfl dfiVWEOIO. 

c id*(Mi o*ruA« H[eAi^{/RL BL02I 130138 5 So Hi 2iQ. WL22I- BSCR d^EICH. ./BL^ 

fi i SoTeitI ' *«h= sis dbWwQtJ SSib. owlzchi s*?ei= amasi &§s|JHiiAjEf 

E 44b£t &2 sg^OflAI^ E 4Cb01l UEF3 tim SOI, DOiaS MOIEI^ WSfiS *Hi.OI0l 
rfl?! Rni^oj ?*«tfl jSbAIE) §lf= 121 iaiOIE1(=Pr*Ps)£F 0aiO|E1(=Ps-Pr)°| §2Jxl Ps, 01011 

ai ( e nWows qdSh s°aw *1iiaih Iwpi Hfl^i § $ 

21 §!d "SSw 2!^oi alHii*? if^s a si xi srn, sfssa ?hihaiei s^s htii ^ * 

§3 I E 45b5 f cSSS l I SOIOHSSI ■ UEH30. QDI1M SI01A1. 1^2| i^eig Si FS TSh 
01 k^^fll JHIJAIEI 35jg sa^oj pQ,! p,^ 3F j W | 37) | § B A1 WL<5 F HCHS SA|^ ^ 

o,L ^ej- ^ ojq, 01011 2|tfl, P OflAI 3F2| S°|2| STOil 001121 ?H1AIE1 EEl^g fig 

«*-^^fri rrei.jy E 45c 45dSf SOI. 7l5(re<erence)^2| SSHfg g^fl2| 1, 0QIOIE12I 

E*^ 4^1 E 35bCHI UEItf Offih SOI. SSSH ?H1A|E1 3^g 37D5^AiE □DM2JJJ ^I^EI 

iSl I iniSSr 3a% Haw s^f2i 1S21 1 m?hai-ei2j erss»s sxi jf ^ si^i 

UmIm aoTl^ AI5M93K §S1^2| AlEMlfg 71 2| ^ If 4 s SiCH . !Sfi (cancel ) El H, 
HlM^^ 715 dlS£!2>21 Afe LfEH-hAI Sf^U . 

(XD27£A|0fl) 

r «£ a ni-ofoj Tn?7^JAiaiCHl [[f— FRAMg fiSof^l ?l*f §51 □Oll&^.'g 01 S!iS5ii 

§S« lIrHB SlS . cSoi> «7I £ 232| OEhS a«MS!X|iE1£ ^ ONOPI (IHSOfl. EfW 2! 
og 2M?sm, .01 SIME01IA1S 

a &jAJffll^ E 36a E 40a. 40b §2| Ugg^EI EQL>II2| agg «|71t^ S?g UEhtfU- 01= E 
3i log /! a "ofBefofS '«W ^§ VPSl VssS SISISe 2g 2I0I41O. 01 
OH 2150, t$±°AE 3^g A f S?f 4 SiU. 

(X1I28fiAI0II) 

£ 47 = a m S21 JB28fiAI01Ig fiSo^l ?l*h ajhKISEOIU. 01 £AI(HIS 0N/0FF2J bl»S!*f 
4^g~LIEiLHn S!U- 

a AiAimimi ="fMA<— °» Vcc^Ss, ttl-?J ON ei55tlS(Hl 2|Sfl, Vcc7h ^SSCT S^EIjI UAt, 
Ss «="(tfS Wifltt □ SrgaQIMS^I 1 OVOflAI (1/2)VccS 6^^U. 01 WL2I- PL2I 
^Sg dfin 1 aOIE17H»2|EI7l ilU. 01 OS, UIMfi(BL) S! §^£!^2(BS)S OVUCHSOIQ. 
5 *, 1^27 082EI! OIl^Q- 

w?J SP^AIOH- i&SI OFF eiatlSOII 2|oB. Vcc^l^ Vccmin(Vcc2| 5l«f)aCh SI^SH?. E= of fdS: 
§ 2M. PL*1 OS *!& KJOI OV tt£ BS7h OVOIS. □ ^011 WLOI SFS«1IE CH0IE1S i^2JE|X| SfS 

Q: 
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(7H129^AIMI) 

UEHH2 SiQ 3S5SSS £ 47M 2*01 aOIMOlM *C&)21 7\B UMQ\± VBBi 2P131 

^<i>2| ueh.hu sjq. 

=?h FRAMM o'DUl^ f1/2Wdd I!SSai0IM^(HIA1 = g DtlOIEPh EmS}H. iBJUWIAj sflj 

a :?T* dfoioi^s *a «7»P" ^diois ^iE?! ov oisis w\ hash. iaoiH7nuaiH= 
wraSi Ira TfwwiJy^ iraaw^il uhdioi^s ove *S2Q. oiog rasa e « Aim on aoi 

sbaieiViT Egjxi^g AMa« 2i?i on son, ludiew iwisioi &=Q. 

a'aoi ?vkzm hJ StSssoi s^mo. 2) -vbhioioi^s, « Mssxi^Eia s ?ti xi a 

51 V3i-^Inm ~ V VBB°i$BI EH3ISJE E 48011 LIE^ dfil SOI, 2S ON AIM OLS 3 

olCwiSM, VBBm OVS SMEI3 SH= SO- 
(«I30^!AI011) 

E 49- s g«2J naWAIMM [Q-E FRAM2I U&IH flSEOIS. OflEEIiia 8gga 

si uehThh su. 

ufeT srol Is I offai"! & §Hura3. *Efl asri ovsTshm 1 §=e<xi±Ei3 eiai*. aesaa 

04 e/g □]• «sy 5^, ^ ESJXIiEll OFF Al 2!Q . 

a *,'Aimia »»s Ttii -^EHbfOIS SIE20IOVOI7I EIHSOfl, ?4ES V^OI El XI 2f=D. *il 

□ 0IEl3l «tf «l §aa 33 OFFCHI E 3*IO. 

-1 21 °'?|| x|lf 2«*h *}o g A( | , WL< BS£! S^S -Vpp' -VccS ShS, ^!!!blO|AI°l ?JE«°l ^ 

OBSOICh. 
(W131^AI(M) 

E 50S S SSSJ »l3I^A|0fl(HI CCJg FRAM2J PIS^SS LIEItf tlSEOID. 

xk? S A^" E 5 Ofl LIEW! UM gt)l , 23 OFFAl E£ ^SldlOIAI, ?jE£! SSTf OVS SKM « MS!! XI 

^ ^AIMI°I SSS »30tfA|0|9f DIVOTS, ?IE£! ^SO| SXflS £1X1 S?H, CIU|OI±°l dSSOl 5 
5t*KJI - itOI2.M 20ID. 

BSOI E 49 E 50M SiCHAI, OFF AIM E SS0NAI°l HI^AIOilE a SgHXI^EI^f 0N5H1 2i_p 

a s^a &xjW; s a^oiiAie on ^xi^ ^ aa. e 51s. 01 s^ras uewq. 

(X1I32^ AIOH) 

E 52-E 55= S S^2| fl|324 , AI0flg gSePI ffl|SEI^521 WIS UEH.HH 2iU. 

c cpn- HiEAifBnUI AiEMESHXI S^2J H|eai QOIS^OII 2JCHA1, £7\ E 321 ^01, 2= dip 
^ sfesSv^i »^Wi|E»(M5)# «»B d|Mfl(BL)011 2^5112 SIQ. 01 nBEs(PA0) 

= l£~ibTE2i * ^^hh^Wu ^a^BHa*a sms. sci. 01 3?. hi Mi! ^m 
1 5si h §2?i situ fl^i mi son. n soioM sa. 

E 52b- SSSJO THflHAIEIg X10IM ^^^QIIE SStt S?2| OB 01 LI. 01 2?. ?HI«AJE1 S^S § 

c- cv R-tf!= ^fOTgrJi ?HSB AIE11 S^22J US2S SSt? 3?i LIEItfU. 01 S?E. ?H5HAIE1 
Safe * SU §2H wWf/dE 5^1 £ SW*WS?. 3 S21 SAKDIOII SaiOIM^OI 
5i?ixi 2iXI&, = ^ AlOflCHI AiS 3Z.«H= iMOIMS^OI D|?4X1 XXI &£ 501 5S0IQ. 
E 54e- Itcf dl^d(BL) ^011 §21= 2£S 2,^3*11 5HSBAIE11 SS&12 21Q. E 54fE E 

E 54e0t UEl5 UW itQU SSSM JHBAIEJ& 7ISH ^ M ot'21 X01E SQ. 

E 55q- 0IXHJ1XI21 Dill. 01S ol^S^ SSSiflem □ *0fl 3 

» AISM ^«^2l S^Q SQ. 01 S?. e71t1S5!£S 2JH2I gSS3 ?H2BAIE1S 
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0ISOI 20. 

Sa«9«PHrTio)2i siSr swa. c«oi s^s^m Ptsu wis ueksd. 

a»^*i=m«- -1 °\<u\ rvs =**nilJ- Si^e ^SsHE £IH, o^S^E 3 OCT (HI SisOlU 2 

fs11~sa. 3 d%« TiP^% L ikii "iSi ssafgt * J?* a 2 

Q Itf, 3 9101 AIS#«SSH£ SO. 321, 32| lr. IrO, is OlgoBEl SQ. 

£*e c ' 54821 w*££A1 SK+ft SM. "SIWUB tJSSKQ, 3^IM Tig/TiN#/Pt*S □ 

sjta eiq Ru, RuO §2J S^S QlgoHE SQ. 6^3= SS*. TiO.-- ,/biU.-- , 3 ^>=<n 

)i* anrir * a a oT# ssaa ?hihaiei ^ss us. ±dEig, cvoa. Mocvoa^ oi 

^ SI-LH 0I§SUE SQ. 
(Xfl33£!AI0fl) 

E 56S a b/«o| fll33^A|0fl(HI »g FRAM2J (HE Ell Si if ?gl B3E0IO. 

2| as^aWMAlE SlisF^SS $|5lS 50l ?femO. S^S WIS01IA1E 71EI7I- §01*1 ^23, 

(H34£|AI0«) Mijtt 
E 57S s &S2I aatfAIOM FRAM2| (HIS 21*!^ UEK2 E«E0O. a= WMti ^ 

| &«1j1i3o 4 bS TsiTa-Sm as* *iEd st.'ei Eras LeyjQ. 

SICK • 
(X035£AIO<I) 

DS&T I#I^E^i)f 111 Oil C |«^S SN^I £I^AI?IS, e W22J 

s 4j Aioti °i m S £ mi s^s=s lAioii ^ 'in got, *sai± mss aav * sick 
Sta °«*8* Awis'Sasiof *<=■ a«F ■"jTaswsr. pi-she «ibw * sip. xos. 

Socfor^s^'^oirK 

ni ="3^ DIAflth SiSS S?. 0B2JCH 0\M\n 0.25/»2J 256MUIE FR^ WliAIWIAjE 2>^ 

ai^^ ^HBiM si^- 

^n^. ah«1 lepiq oia aoi . sn m ^mw^m «««E(ajAio s 

oj pt-oTd jtfl 0h £J DHUSoo I 4= SOL SN£KM SoilOli), 3 oiu.- -o-i s^-rui «c=>xiu] 

TioVoi shT^sj sss*fl^s »a^s srw sm, - 

(XH36^A|0tl) 

g §^ais ^ aa. 

□ SOI E 572J ?HS8AIE^2| 3a*gOILh E 58, 59, GSEi 2^ AKDIS2J ?HuBAI 
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(Xi137£Al(MI) 

E 61S s «^2J Xfl3?^A|Ofl0fl [0E FRAM2J OBaa«^ UEHdj BBEOICK 

&y\ e 3 ssi « : ?2Mai& 4rai ^gorB, ssaa jhiaieii sane* vasts* SM^axn am 

A|E1 B3£ IF3 £IH, £2H2| 8FSW0/I& 2FX3F El£ 20il CH^B, l«S\S^ifOI IWtfFS SHIS 
Oi S12Q. 

01 S*1I= £ 61CHI UEKS Hfif BTOL 4#2J fflHAIEI S^ITS "0IS»23«. WW? ❖ SO. 

?4E£!(WL) £ChE g»M JHuHAIEI H& EaXOSOl 4SS3HII, 2^ 1 MS! 73 ± 

Eisj Eaaoii s^aorso. waastnaMsi a^s s^i^^s s^eioi so. 

a ^12J Oih: kE(*j M2HXI^E1°4 ^ • E£ilB)01l Jill, «2««|2| a^S 251, BSofe ««2| k 
EQfl X02S5H2I a^S SB. kEOfi «4frHI2J S=?# SltO. HEIH, HI, Ail 3#flH £h Ail 

2=sh^4 s^zkhi sssai whaihsw a^oi AH3#fiBfiF.Aii4#Kn^ a^aw asaa ?Hm 

oi7iAi, ai3#wi2h waiesi a^ofl Bsaasrs 3fsb -voir * asn. am, m»iis^ n2«n 

oi 75i=^oj §o 2 j|D[o 3pg .01^03 4* °"Q. CQ-EJ-A1 , 4F"'g!0flE M^SKQ, 3F^ ?HfiB 

AlErg^S ^4> SI 201, S2H2I- .»^ST» ^ 4> SO. SS. 01 gS SS3fflS| £ 

oh OHJEK E 57011 LOB HKI- B0I, dSWISfliaSKH ^S^S SO. 

E*t, E 62- S SAIWI2I SSOflOIH, E 612h b|Efl SSaM ?HIBA|E1g S«SH2 

SO. 

(HI 384! AIM) 

E 63S a-|«oj a'38tfAI(MI(H| COB FRAMSJ Ql)Sdl^^# LOB §7KI£E2t EH3I9E0O. 

E 63aCH! LOB tilfil- »0I, S8a»l 5H HH AIEi2h M M^73±Ei(WLOML15)°4 gSS^2£ 1« 

era. oil *$*ia*Ma. a^oi 015011 4?h°j dsoiB*fl(Bso(wso3)sg aoias 47H2j abim 

E2HX|^E11 SIIS^SJ" 51 S^aKM ?«tO. flMVSI BBS IfllOIMS^Oil 

S^tO. Oldl, BBS U|eAi(BL)0t! 501 XI B, *!(Q30, C30)# iEttffe Xill^gssK 

(031, C31)3 54J§fe X1I2^!M^2J OIOI BBS S#2J d|e^(/BL)01l S^EIH. y J(Q32, C32)# £*fot 
L W3®mm, ^(033, C33)g.£4*m£ «|4^M^2| 0101 BBS S#S| U|M^(BL)0iI S^SQ. 

AigH«s e ?h t;| >£1 ^ E 63a(HI UBtf Hm BOI > ^ ^M^OII B 711X1 71- SGE)B MSXI^EISJ 17H2K 
«(ft)0| E2HX!^E12J 37HS SXIAiaCK 47H2J >!l^ ^^(BS0O-8S03)CHI 2»| # DIIESIfl d E -^A|~ 01 
fln~H4j|M LH IM2I & fl°IW ^ »E^ gQ. 

WI^CH, E 63b2| E^OIS »MWI UEW! URh BOL BSOOEf HlghaiS , »1SIMB 4= SI 

™ 21 B 4= SiQ; OIS 'flliMS 47H ' S|«2J ^M?HA|^E1^I- 3^: OM&PI EMgOO, OI 
11K WL02 fl'BI'Alfe ffl(Q30, C30)B d^QH. fl H0IE17I- /BLM BL^OU^ ^#EIX| &H M 

CIE : HI Mil -tfSlT"* SO- W&'M, ^71 £"2321: DfS7W£, HIMfi ^«3F.b|jj»H3| . 

XlhiOl^, fi^aa K|j|°J afs, {1!^°5E7|- ?f^2J iOiaiOIS 4^ Si^ 5 (Shared S 

a) oil si*!-,. ^ ss^h sia r 

a ^AlOflOilAI^ Oil 221-011 UlflL Q^OI blgfl/ffla^ E 23BJ 2HHS 4^ HIMfl alxl » 

ife MEJE HIEAj ^i^OI ^loBSQ. 01CHI 2J?B> Hl^^ ^il57h^§l gOltfTfl EIH, i^^E HI 
eai Ai^7f gCHXI^I ttBSOil. BL-BLZI* ffiH 1x01^1 4^ SO. QI^Ol, AH^^ h2I^A1 $± 

£he ulxlE E 23011 HI^H Cm 2HH^ ^t^.4^ S!H. a^S=5lS.S.^& SOISfTfl oUI, Ei^OI «*± 
S =4= XffllE E 2321 1/23 S" 4= SlHCfl / gH^l^l XI Ss^F SiD. 

E^i- £?| E 28c2^ BOI, HIMfl^S ^g§IB. ^^RE, BLul^l- 

4 s 212, Qi^OI $011 DS BLU ^B!^.0. E 28c£|- E 30bM 5&M9\*2, !S 

A^sf gguf^/M Of 2 E -^XI Sr^ BLOil ^ LHOIEm SXI *3m 5E 7^5^. UIM^2J 
is 7rs^W S^H, D^OI ^^2011 fi!@!UIMi!B* HIM^M E 30b2h ^01 Vss3 ^ h 

^E 7^)^" l£7f SiH, ^All^ ^E2J mm ABH«0. 01011 CH«I, E 63SJ 0| ^Afl^ ^ 

E^ HUE|7( SO. 

(W39tf AIM) 

E 64^ S BS2J «J39^'A|0flCHI tffE FRAM2I QflEBI^^^e LhEH^j S7^Sl^E a£h BOISE bOID. 

E 631^ 7\s\ ^£ 3! §B§H1, ChE§£ M?h X| ^ EB01I LhEHd! H^f ^OL ^ 

mmmw stii^ sb m^ai^eh 27h*k ^b msxi^eh 2?h ?ahais^san> ^«*o. 

OilSBJl ^^Al^ 01 47H^I flejgs/g(BS00-8S03) LH 2ffll HighBi]^3 UhH, 01 Ail 1~Afl4*J||^ LH l?H 
oi aieh^ ^ oi E s s.1 p.. ^, BS02, B3035 01^51 2 E -%o\0\ ?|2J 27H2J ^^^01^ 0^1 

(AU40^A|0fl) 

E 65^ S BIS S| AU40^AI01101I.CQM FRW42I 0flEEI^!7«# UEIB e^ftl^E afih EKDI9E bOIQ. 

E 642f 7i°J S £2F= §BohH, CFE S2F5AJ fl^M^ E*W±Ei$m 73S^m SiD. §^ 
H e 642f ^fJam. (HISEI^ >3^A|= 01 47H^I ^? E -^ CBS00-BS03) LH 27HP Highft]^ Ail 
r-AiI4 y J^^ LH ITH^I ^^s" 4^ SiE^ eiq. 
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1$, BS02, BS03S Oiiz21 S^KM *|2J 2?H2j *jlHOI^ 0F2H2J 27H2J f M 01 S fljjjg;. BSOO 
BS01£ Zt 27H2J iil LHSJ I7H1 d^CK BS02, BSQ32] 7(101 MSS2| blMa§S« 

(X04iaA|OJ) . 

E 66£ g BIS 3 fl|4!4 , A|0B(H| Cttg FRAM2J Oi!SE|*!^Sl UEHJ g7}&£E a2* EKHSE bOO. 

□□me asj *jt^e isaes *»g Hasina* ^ fe'Sif ❖ J^Surr.^-l 

MS £ 66b(HI UEKfi Hlffl- B0|. HSB|fl(Q30 # C30) .flejAI, a LilOIEI^ /BLS 5BSO. 01 

WL gAHHI 0BS001 DVLfi eStS, QOia DflQIEHE 7IS DLffl (8L)S «aSW IT - 2JCK 

i*rs £?i £ 4121- an, ooifisi.tt^fta ffl^e swir ^ so. 

GH42tfA|0H) 

E 67£ £ BJS2J Xfl 42^ Af OH CH| ffl-g FRAM2J MSaSRSS UEftS g^MHSE a2f EKN9E bOICK 

E 67^ E 632J 011^4 EJOia^SSI Cj^ BHHIS ^EHM UEKSO. E 6800 b|5H QDIM^ 

i nS»ioi it si i^sam a a. »a«/4S waoi, e btwhi uek* hisj gqi, Msa^ 

fQ30^ C30> £«|A|. «l CflOIEI^ /BLsr ^SSO 01 OH, §A|0il 0BS02M £h=?, 0»LM SEWS, QD| 
h LIIOIEiE 215 BL2J (BL)S ^SH.l ST «• 2JCK ^AOfef g^TS 291 E 413 D^WS, □Olfll 
oj g~gta uISS ■21*11* 4> ao. 

OPIA1, E 68011 E 6721 tfAINSI Q0I3IS ^mS^C* UEjaD. E .40b i. E . 422h JjS 

SiCK ESJ". E 69011 E 652J ^AlWIOiJ 2*V 4= DDIS! ^^IS^ S^l UEfc* 
Q. E 40b, E 4221- SfS MPI- SICK 

(HI 436! AIM) 

E 70S S *|| 436! AIM Oil OFS FRAM2J QflE£l*J^2M UER2 S71S3E a2f EWI9E bOICK 

E 70^ E 632J gA|0||2J (WEEIS MfSAI^EIOfl SSftf MSWisEia aSt!" S^M UEFUJCK g5f 

^Elg'ESAI?!. >m^^2J ?JE^°j- S?|S o^, ^ MSjAI^EIM -QFFtlCK 



e ^AIIWI^ E 632J 22h0il e*W, E 49, E 50!^ 1) ^EHUfOIS^J WL ^01 ^XIIEIXI ^ 

5 2) ^EHuwiAioii H232TOI ei^eixi 3) ioi^oii a»m, as offoii asm, 4) 23 

OFFAL ±£HUHDIAL SSI »AMJ0| 2|« 4:^0il£10ii St> *3K7|. SOI SO. 
(W44tfAIMI) 

E 71S'S"BI82| XH444 , A|0fl0ii dj-ff FRAM2J EHISEI^^^g UEK3 g^USE a£h EK)I.9E bOIO. 

E 71S E 64S| 'ttAinSI Oiisa^ ESjXI^EKHI SS^ MajXI^EIS MS*! LltHiO. f 

Al(fll= E 642j 22HHI 51*01. E 49, E SOGtt.D^WS. 1) ^rSju^l^ WL ¥^0| L S3 I?S«. S S r' 

2) ^isuwhAjwi aasrot ei^raw 3) ioisoi s^hl ^3 oFFOii s^hm, 4) 233 off 

Al, .^SHbKDIAl, ^A^Ofl ^^Oil^iOfi 3*f SQiSO. 
■(»454IA|0I). 

E 72^ S WS 21 -n45«AIN0l KFE FRAM2J OilEEl^^^* UEW SP^SE a» EWISE bOICK 

2) ^EHHroiAIM'H23SfOI 2J7|-£IA| 3) irOI*0fl B«UL ^2J2| OFFDfl StttOK 4) 233 OFF 

Al, ^EHbHDIAK Sol ^Af^Oii 2J^ ^^EOilEIOil ^ g2J gCHSCK 

(X1I464'AI0«) 

E 73S S 8fSS| XU46^A|0H0fl [EFS FRAM2J OflSEj^^^l UEftf g7>SSE a2f EK)i9E bOIO- 
E 73S E 662J SAIM2J Oil EE) ^ M^HAl^EiOU SS^ M^AI^EIl ZB^*!" S^S UEWQ. 

oi, oiora m?h*i±eie xj ^Ei m tmotn 2ia. 

^ 4'A|D1I3 E 662J E2HHI e«OI, E 49, E 501f I) £Sb|0IS2| WL ^^01 SSI£W 

o}ii 2) ^aaroiAiM 1223S01 °i^^iai srn, 3) bcoizsoii zmn. g2j2j offod .s^hdi. 4) a 

a OFFAL ^ehhhDIAL Sol &AW0H 2J^ ^eoflEIOfl §2J HUh^l- ^OiaCK 
(M47tf AlOfl) 

E 74^ B b^oj a47flAIO0Oll dl-E FRAH2J IMSEI^^gg Ll-Eltf g^^tl^E a» EH3I9E bOICK 

01- E 672J £A|0fl2J (HIS £11 M?HAI^Ei(HI 5S« egjxi^EIS XH§t^ S^M UOtfO. d^OI, 
□01^ ^hhxi^EIE SS^ s^AI^Eil XHSoHl 2JD. 

a ^AIOII^ E 672J 22KHI 5i80L E 49, E 502h OKPWS, D ^SbK3l§2J WL ^^01 ^^1EIXJ 

2) ^jbi-oiAion aasoi ewraxi an, 3) koi^oij i^m, be offou sukn, 4) a 

a OFFAL ±|HbK3|AI, S 61 St AW Oil 2IS^ ±EE.Wim Stl^ fiSF^ -SOI'SO. 
(*048gA|Oa) 

E 75^ S ^S2J ^fl48^AjO?|0il CQB FRAM2J IHS£I^¥ 19E bfij- BSE aOICK 01 
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= §7l5l£S!2£= E 63011 CHS&O. 

earn S< g §°| OIS^S 01±31 OISSKM 0fS*SiJ2S*l. Site SS!*1±E1£ SQK 01 3 
$7.U\E>< ffl£l71 SE|.*|2| 2UHS 3>fl gfflEIOi Si= 5S 3 4= SO. 

(fl|49£AI0fl) 

E 76S B ggg WE FRAM2J OUSEliS* LEW SSE t SL?i? E -,*5L C ^ o,°i 

5(H|°CHoH, E 760BA1S blE2 SfSSfl ?HHBA|E11 ?gSH2 SO. 

^oTafli anxiEt *<*^ HI ems :?£81= ^2J 3?- #71 E 250)1 UEK* bl-2f HOI, HIM 2 HH2 

™ w * 4lfl gm SiS?Q • 01 OA CHSB- E ?601IA1= HI!e>22 27H2J S!l^21 12.KHI BLf 

§CHW $ SiSDI . 5S«S S3 1°) SN£ |/2EI*| WlH. 332J <2biaiE71 £X2. d|MS HHd21 i 
OflAI SNt ?IS L12S 201 7FsSlQ. 

c£* f BL 2E -!!E¥^21 g?1| IE 2UHS £112, E 7608 L03 bh2h HOI, BL5 E -^^H7I. 3 t. f S' 

o»s# 3*r>i'fif= 501 ?mtm sq. 

(15061 AIM) 

E 77 = a 5511 504' A| Oil 00 [OS FRAM2J IHIEEI!¥ ?Si UE13 SSE tfil 33E aOIQ. 01 

= §7iilS3l2S= E 72011 CHttO. 

47H2J AieHgSAiO| ;»|0IMHHa2£ ^25101 Si20L UIMOfl 71D12 27H2J flB|M|OT^£l|| SOI 2HHS 

-SoftuS ^EBHjqAEisi «oims&§ bbsw so. 01 oaoa swaie, uima nw. biMa 2 

E 5iflxl Tf'tfSI «2J 2BHS 3711 ^SIEIOI 21= 2S.H * SO. 
(W151^AI01I) 

£ 78S a ejwoj X1I51^AIWI0II [CIS FRAM2J (HI ESI SI ^ ^SS LOS .g.SE b£l BSE aOIQ, OI 
= S7tS£32£= E 72011 CHStJO. 

47H2J MengSMOl »I0IMHH£!2£ ^?£EIOI SI2Q1. blMOB 71D1S 27HSJ flO|eajH^2| BOI 2UHf 
a^inf^O 01 DUMA!- bl^OU 71DI# 27H2J £! ^1 MS" XI ±E1 37lg 3HHS SSfolOl, ZJ^SJ f| 

Ixi SfSfiToi Sl= 51 t* SiQ. 

2S?H°1 flF=)7l2J FRAM2I Hie At gees |juoi H|M£!(HI WL^S 512WLS SO, 2f 265fFS £IS 

eI SIS SEH «S1 V 1/4S UIMMglfg »^ ^ Si£ 2M ^ ^ SO. 01= ^m^W S71AI 
■B^». I BL5 E -!1M^71- XlS-tin, BLglfOI SiS17| UIIS0IQ. 

cc3isffl| iipilh HAND*" ORAM 21 2S, 3114=S §7lA|7l3, 61=^^011 IM , 7|-§ ^^21 fjg S 
o ESSJH HOI Bl^Is 4SD in SO, BLg^OI ^Efil3 Si 71 OH SHI, 

"M SOTO J «oi 17H°ftllMaot 219= 14=1 10247H «Oh 4HHS SHE, E 79a 

s 4 s SiCH ggsj 7as-sai7i- so. 

E 79b= S SS2) g 3)14*11 EH& 9 Dfl 01 E1 5*gWS2l 5h?fl# LOHiQ. M^i^l 8, I62S 
SHE ^ g2H2J 8F _ " & FRAMCHI b|SB, 1.5ns-4ns2J 2fZi2J 4= SiQ. .0IM 

S«0|1m«SS" 2ls «iSaC?. E^, PL71^0||A1E PLS AIOIU CuHHd2g, Sna P S17| ^71 

Sibil, gaion bloB 3^oiq. 

c 802 a g°2l ^fllgg LlEiyjQ. S ^<H1 SJCHAI= ^21 ^#/7|^S2|Al, tfejS 

SIS tlN»l?6l 4bIS| mkoC ffl CflOIEI ^#AI(E. 80a), ffl QOIEIOI ^§313 ^ IHOIEIg 71^51= 

a "ag o"fr%£ llmsw 14ob i^s ara =712^01 (2!7>aa/s!i^)2j jgew sjsb ^isi 

M=nirT iTPtAf g7hA17l c " S^fil 01201 5lSBSQ( A J^SI2l 7|sg°>21 10% 013 

tic oTisE 1^ 7|SAIZ^ 4IOns21 e?|0|7| UB=M, E 80MHI L03 b!2J HOI, 

sssi oias 3£n. ±oiii 10% 0132s ^ 4 siq. 

E 812 a afgoj g3?|, *'37|2) g5il4 2J5S# UE13Q. E 8la(HI U€13 H121 HOI, 

4=1 i7Ki3°^3^wi *Woi= MeiMgHAiiEiei biioi mmn. a^^ei*i2i 4Fob 7isq. ^ 
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s^s°j £js2s^ei 8-i62!i§£wxi 7*s«pi uisoo(!=a*£« «s*ra. a* mm 4= StO). 

4 5F*-5Fif «£* 80I4W ^l> h 4 2iQ. £ 81b0fl 237IS UEmD. 31^21 §712f U£0\. 
*!37l = S.'-TflS- 4 

uk=ai e sksi »nc mavAis AtEHseH Xi^E-DI 57I6HL lsi53?l = 1EIE BLg-^SfiCI 

^ S-inf SIT* TbTm". iliM i6ot«sa *ra. SwfiBWia .*7ra saoi 
sow swi an, 3371! apiir « aa 

(Jffl52gA|0fl) 

E 82= S B32| «152°J MMWH EOS FRAM£1 OiiaEll^S! UEK4 57fflS£0ID. 

0l*BDW LIE** flAIWMAfe fflMAIEM 3 SSW±EI2|- ««S*& 312^KH. HI 

e£*2|£] S^"M ai?«eshxi^E|1 GTS*! SI OHM ISO. 

n.s a^oi 4.11 mi mi oiqju AtaeaHXI^EIg £ 82011 UEI= b»2l 3T0I, PL =01] 2^585. SO. □ 

on assif BLgifej §7es saao. 

(fl|53^AI011) 

5 03= 5 SS2I Xfl53^AIW10fl COS FRAM2J QflEEIgRgg Lt£1= §7^£S0ID. 

niinmxi 1 ifmj) 4! ai nil Ml AH— THIHAIEISl W SfSXI^EIS) g§2^§J 31S S!S2^SH1- a 

^^^Af^timsw u^S^m plod a«*ra asp. rl oioii ch*b. e 8321 odoii 

aJE SSS I MBfl(BUL8)0l. EK« 01?= UIM<3(BLHO)0« S^SUl SQ. 

OI^?S0fl 2itH BLH0, BLUDOfl *?OliHHI 2JCHA1, BLH0, BIL08 MSKSS o[Jl. a«|!if*aS 

H Lh a=*2 LotSSHJ ill MOIEiS SiSSIS, OflfjCH 0O1OIE12I 3? , BLHMMHI - PnPs)g, BLL0 

ioC!2J tf^OILh UHMAlEi 3^21 §±M 7ISSI71J tKi. 

Qsni *atewjq>>H* E»£3 WH 2^SH1 a*J SWSJ. ui^ejgo, ±£: , f VccOl^. VssOI^° 
» fflllAIEIg £MoP Si 71 UllgOII 01 SX1I71 gOILiXI Sr9l 101 SOI Q. 

M CflOIETi ?ii»hS rils BLH0, BLU371 715 BLS SD. & ±9 = *0flM= BLHD-BLL021 BLH1- 
BLL12I ftg. I, OS SetHlK 

(X-Q54g!A|0fl) 

E 84= S ^S°) XI54flAUM* gSSf7l $1^ E1OI3E0II!, E 832) ^A|0H°l f^2| ^Oflg UBLHi! 

fcT" iau 7o)2jApSi 1 laww £12, aasi blho=vcc. bllo=v SS £ qsoi 2.10. esssj 

(^554^1011) 

c 85= a IT32J 391554' AIO0 OH COS FRAM2J MEeii^Sg UEt= e7^l£E0|Q. B 4'A|0fl= E 
83°1 ^AIWIOII D0I12J ^A|082J SH.^ 47h^ 20IQ. 

a ^AIOOOO S01AJ= QDI1E 1^ ggeh ^EHS ^ejeJHXjiEdg 0H7HS. SE« HISa 

(BLL0)M E>£f| S» 0I¥= d|Sa(BLHO)0« 2 ^5 m 

ni 21 SH QOia^ ai-cAj iQ-flOlEll S SAI?|£S §(01. BLHO*011 -(Ps -Pr ' )g, 8LL0#01I 

%l2rnT Ws°j ^Ai082i □ oi a on bisi. ^ 2hh°j ^sasraoi soiaa. 

12T Ps^s -Pr S EIE* QOm 37IS 37U*ra. tfSI IdOIEISI- 02J gZW HO|EI7h Wl 

a. 

(W64'A40I1) 

E 86? g -SfS9 WI564'AI01lg SSSI7I EI0I9E0I2, E 352J ^Al(«|2| 1^21 ^0111 UEH.HI2 



S1Q. 



npiTMiTui 8LH0B Vcc BLLD1 VssS SKfl, ^EISAJOfl ?a, BLHO, BLLOS 1SU££ 5lH, QifOJI 

^ifla(Bsoo)s Hi^h *Ea(iL02)» lo*s tm. 2 mmm. C30)i 1 «»«o. sajm. 

ncnnicjoi 30 01 m*n« -rPr*PsW BLLO^Ofl +(Pr*Ps)S2| SS17f S #5LIU, ^ AIM OH UISB. 

if *mk f&stiBoi Sam. il bu& BLL021 s?i»7j 7i= uisas blh.:u blli2i 2*i*> 



257-30 



^ 1 998-089790 

aQ IH0IE1S 2!±?3 = £ g^£II!. ^2 0OIOIE1S «*SCK(B)S| A12h). 3 ». <«2| A| 
32111. (D)2| AIZWI. SEIWOOT tin. 33)21 BLHO=Vcc BLLO=Vss. BWWtec; BLL1;Vss| fl-OJ 

ia aams. «ia|0| iqioiew 7isaD. e3S°i £2£ ocioieu w.w.onw. 
iiauia , a*l iSoieisi s^g/wi pisses uekso. 

E 8?2 B 11921 *»57gAI01IOil OJS FRAM2J ME El*!? 2 s UEM l^SISEOID. 

E 832 tfAjWOI Mj- a «jJ BUO. BUli gf*M H 332* LH2I BBS* 3HHAIE12I § 

?* X07I 5l!s'g£fs SOI XI S^Tfl 1? ^ 24Q. 

(HISS^'AIMI) 

£ 88 o s m«oj jj58gA|01l<HI »S FRAM2J OflSEIl^Sl IJEItf g7hil£E0IQ. 

^ 83 Hp E %i «£*&a§s\ eja*2i «oiaioi ohms 2*= as a.** si s^s ue^q. oi 3 

o -Aj em e|h XI 4 s 2!CK 
(W159^AI0fl) 

E 89- = SS2| *059*!A|OIIOfl »g FRAM2I MSaa^SS LhEM g^aSEOIC*. 

f 3s«lS lhhT 5i«lfei bl««£S so! £ as split * 2iU- 

(*06O£AI«l) 

£ 90 = B ggsi neotfAinoi n» fram°i msaa* 7«# lews sse tst ess aotct. 01 

|7i=E 8921 5lS2h S?K)|Ch. 
(«61tfAIMI) 

£ 9is a H61tf AIMN C&f! FRAM2J DiasAi?fl« LrB^i SPfflSEOID. 

7IS BFS El = 2= BL^SOIXIH!:, % c 2HH2| ^SSI-SOl 2 01 S El. 
(KD62£AIWI) 

e 92- a 3321 m 62^ aim mi mm fram2j onseiiff&'s uay« srotssoia 

(Xfl63^A|Dtl) 

gSjg gOfIS E 94CHT UEfH!Ch 

;OD cue Hiah pRRm Lo»S BK3 b|EMS fSS°g DIM. WL02S SF= BSOO 

S|*0 □ i* . ♦tOO. ♦t01».iS«. LHM. EflOIEIB ^CK 

niniu oms a>- rlLA BLLBS VssS *ISW2!C>. 01. UB. E 93011 UE>tf UM BOI. tfifllS LH 
^oj blhaS PD|.I=°J BLHBS4 7t, ^ 

| fill, g*0fl DBS01S 5^. 0WLM ^s. QOIll &=Q. 
(WI64^AI(HI) 

£9e a wg o, H|64^AJ0a(HJ CUE FRAM2) J2iS= ^?SS UEItf W^SISEOIQ. OI S^SiiSl 
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S.- £ 83-84 E 8724 t}±<2f 2UH. gCIE BL^gSJ tiAIOUOfl StSl." ^ 2!= gOflg UEK3D- 
£EtF. 01 gS^2|'s!0ai E ; 96(HJ UEItfCI. 

c 9321 Rings aolMOl £«^= LH^IS^ ffluB A| E1 S tHftSKQ 24= §0IQ. =^2SA|p /PREH 
i Hiqh imtlwl *Q S^f *>Q. DIM, WL021 SIS BSOOg HOIH 

512> V , ^iSE LHCHI QIOIEIg 71=111. 

ninw prfi^ rlla BLLBa VssS Kl5lAI2!i:i. 01 UH, £ 95011 UE1= HI21 ITOI, *S±|Sit LH 
1 S^/^^; 3A| £ i § S S( SE, {§ =§=2J BLHA21 DOIISSJ BLHB24 a1, ^ ^§±!3£g 

g=*!Ei. 

-i ^ PPRs SP* Rll A BLLAS SUL, TRNA1 8LH624 UOIEIl BLLAS Oil 

Hi. ssrni I S wufg &i i# §3. /san. saps hisses sis, tRna| o | ^reh| 

tt» PRELS 5^ 8LH0=BLHA=BLH1=BLHB=Vcc, BLL0=BLLA=BLL1 =BLLB=VssS tfO- 01 U..QQIHS ?HnB 
A|E4°4 A?01dl HighaiiS tlSSIH. =£1*101X1 UBS £1101 2>C1. 

(HI65^A|0II) 

c mo a d^oj MGS&jAIOIIOil CO-S FRAM2J 'JiSS ^?SS UEKi! g^lalSEOIQ. 01 *S±S|i|l 
fj 7 ! I-iSi.II 2UH BlTs°I ^AKWCHI ^ ^ 2!- fyoilg LIEiyCI. 01 S^H 

l-'Olg E 98011 UEItfa. 

r« E 94m 0 sg£ TRAN21 TRNBg ggSKMITHS) TRW SS^ S0IQ1. 01 3?, 3| 

I ^ E»alail%M trnS ^sis. bllb^e ei^soiaoi ±his§?oi s 
fisisgoiQ.^ 

(XH664IAI01I) 

c oq- a Tflgfiij AIM (HI CD-— FRAM2J qigg UEW §7111 S £01 Eh 01 (3^i*l 

IJ 9 ^ l-slSiii m met bl^ssi ^aioooii * 24= ^oag uewck oi §^ei 
utile £ toooii uE>yia. 

c m E 982 . QsgH otOO. <t>tOlg *tOS t4*!S0IE1. 01 3$. £0^25^ 9^1 □ % 

lotllOl ibl2^0l S^hsfe gOICK 
(W7^A|0(|) 

£ 1012 a -«2J X1l67^A|CH10fl COS FRAK2J tH^E LffiKS S ^SISSOip. 01 (3^3=9 

f J £ 88^1 dSlf . 2UH , 2= BL^«2J ^AIMIIHI ^gS"^ S!£ %'0II1 LIEhtfCK 

S^aai Q^S— BLHI, BLL10I *ii^a=2J ^^Ofl 22, ^CHE(shared) *?i°c55?h BjqaH. tlS*l*l 
71 wSEial S, 1-101X1= £ 9321 S710IQ. 

(7111684! Al 01) 

£ 102= S XH6841AI01I01I COS FRAM2J OIIESIl^ ?St UEW 17ffiS£0IQ. 

miHEli esHXI^EICHI gas, ^2^0 1 QS ^HuBAIE^Ca, Cb)l S^*J_5f l||J2, 01 

»^*|0) tfSSi ^St-Cf 01 bsOISJtll, laOfl 1HIS2I QI0IE1B " IT 4» 2i°CB. UHxISAIS 

IDE Bllgm 3D. 

(7HI69^AI01I) 

E 1032 a e^SSI «l69^A|01IOfl COS FRA1GJ OflEEIS^ UEKd BSEOIH, £ 1022J DflESIS! 

24 S^PilSi ^«o1I! 2iQ. 

miaaai E2HXI ah Af(H| gi- QS ?HIfl AIE1(CbSJ Ca?J ^lHI)g g^tt 5p 

M^'-foTFT b»« * M 3«?S£ ^S^ffl »ifflAJE121 ^2X1= 5f =U|(H1 

Is? i4Si m^iS ""^a 3h^aieTsw^ sSlm^nm. »aaoi rasoicii. □ 
2^ « =i¥m 21^8 sr5i mTson. ctei sj- ^jm^i ^ws &%Em JHiBAiEjej of 

gj37IS= 0^ BL 24 4F37I SOU S S2!a1±E124, 2UIM2J 2>^Sa ?H3BAIE1S ?>7I ILH^OB, ^' 
|»£gV'3^l li g ^ 2iQ. ggHXI^Hg S^y^S 4B 0|4 V «H SOiaiOIS 3^g)5l SIS. 
^ffl «^0BA1£ 2FM§ 4!^^ 4 2JXIE. 1 -. SSXIiEIg TFT24 ^01 3SS1S 2? CldlOli ^S. 
fg_ HaI a, Ajg||, »u tg a.oj 2tgog«E1 £StJ ^SJ*C4. 

nirni thsb a 4.AIIHIMI o'CHAI eaHXI^E1= feDfl 5|i24 4F37IS ^5o17l CO) -OB g0l5l?fl 4! = 

J JnAJH. ?HuBA|E1 73V, PN S4f 01 4F37I «M OS2S qt«tl£S«l. 1UIMS 2F" OISPI 

ijg SSfSf ^ 21Q- sfflSl 8FMMA1E ^SSffll JHIBAIE1S «§S^SH1, CIS^SSIOI ^371 * 
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±smm 2S £ 21X1 3, 71 £ ±EH±( s tance)SAI = °i3 . . Sf 4 S5=t> tfS^B 1 f^°]9JL 4r JLt!' 

g^'oiil"#cT oi i gioi *±w ma. as^ii saw * ssq. 

yy^m WMAlEiSJ «*ST« SSS 2f SpJM SSJ OH-I Eh, HH?= 083 EH. (SrBiTaO)^ 

(pbzriio) «raaoi m& cm nsi sis^sbs so. 

(*fl?04'A|01l) 

£ 104£ 5 fll?OsAIWI! gSStfl E2E0I2, £ 102, £10321 0HSa*|2| §^2| gOUg 

li-eh-h 5 s5th 

£ 104a^~B«2* s « 5* Sfg SSSM ?HiiBA|EKCa)2| SliOiei ESf £2J £^E(#SS 

1 Etti ll&fcbne LhQtHlf t?sWl Vo, -SRtt^S* Pra, Steffi PsaS ^Q. £ 

2 a^£3>S £ I04c0il LHEH2Q. 

0 !fo"cb°T uoTeTI fiiSu sera. s*w *s ss« spisioi caaioiEi2i xpr«* 

^iia aa *=h>*0| SwiSTSS. Ca°| «^eR30l ttOltf §£21 Sfg ( - Vc b) <V1 <(-vca)2i 2 

£§5 aa aswaVfoa vi <(-vfij Aaoia) Is (vcb) <vi oboiedsi a2f££. cton *y ami 

4§SSl l& SKI Call #=4^01 f0)U% -Vcb7<VI <(-Vca) (OCflOIEI) K (to Jfl < 

ceoj x^oa csuiont vi=0VS &X'oH2 2{7:i2.h 01= CHi; ^'g SS.'SS E12S5il£ Ca Od 

1 ^S/Wii2| ^« ofa# »^ WSOIS (Vcb)/(V<a)HI 3UH-5BH§£?h IfitJ S|S ^2||'CK 

0ICK 

i*V|lh. [fel-Ai, Ca^h 712J I00X 4fS2fS Vcamax. Cb?J &SoPI Al^skr sl^2J ^ 

?i°/g°VcbroinOg SFS. ^SSfll ?Htt||A|E1 Ca2| 7|SA|2| Vcamax < 1 v "" <Vcbn.ing S»0f 

SH2. .I"'IW a. Vcbmin-'^') aS SgSI a>0S EIOJ OFSt »=*»fj3» 
5f =ffl|g g§W SO. OOacH. Vca=0.5V, Vcb=2V, Cb^§2| V1-3V, Ca^gSJ V1-1VS g§ 

201 3I-U2J wioiq. 

Ca=S2J VI--1VAI ,v '"-Vca=0.5V, Vcb- |v "'=IV£ 2?ga^S Sfe 2? £ 105a~c0il LfEhtf H|2>& 
m"&!M?J si^eh'pi cge^tWAI- Ca CbCHI Si^h SSISdOl A) = Cb2| a 

5 'n*oii £*' "o^ch tt^I &rasr» vEb-3v. ca^# °w*&m i/2Vcc=i .svsj «i2»khiai= 

Vca=0S-0.?5V. Vcb=2-2.25V§£S ^§oll£ SQ. 

£ 104. 105011 UEM um ^01. S ^AlWIOflAI^ 1 1O|0|E1(^^71 CbEj LB0IEJ, «7J Ca2J I H0IE1)= 




^^WE 4 v s2| 4F«!2J g°21- ggoPl IfflgOfl, l/2Pr =(Pra=Prb)S £12, -^21 4F£I- 

□IM [HSU S^Sfll ?H HBAJEi 25!* 2HH3 SH31 4*1 (ffi) (HI ££18 ^?2tT 2*- -2Pr-2Pr^g 

S SSI 5«*Sl WwSpT. 2/3Pr? -2/3Pr, -2Pr21 *|«). 715^21 Jgnra* 23513. DfflS 

s-71. =J7i rmemi QI^IOI £ 'D 01^ 5 §§§ 4F37IS, nCap+1Tr2| nHIM MOIEIg SA16I2, 
Isfer (SjS 2SSM SmH«: n)M dtaSCT ll% *0« CH«B. 0*(*«) M£EI= g^OI (Lo*(i 

misnru ?hie°i 4S niniEH^I 112J 2S(E" S) V1=-l/2Vcc2) 22J1 2J7^h5 (F" g)(Hl £2, Ca2J Qfl 

SS51'^gia 3™ aWra.lf ^S s V vi.-vcc?TaSg awioi, (h- )£s £2, ctej 

Xh5|S£ 5 , (j- )S £2, =£1 S (E" )S SgOf iO. 
ttflgjCH, 2UIS21 g M0IE17F ItEJ S?(6"g), V1-1/2Vcc2J S°rg °J7^3 (F" g )0U £2, Ca2J CO 

257-33 



W- 1 998-069790 



01* HOI, (6" 9)» (T B)S CW MaEISIS 0«1. S*6>= » 

I» EKI ±E1 1 UHS .« 2°i UEH.H2 SO . ^ = — *o 

C300W) ?issp gmas sd. 

s asTs^si wi uekhh sia «, u . 

" s ^-,, =S2J -,23 * SO. =a*HJW*0|E W 0B^1| High| 

5 n S dilj i Si i ei si ista a wi blssi m im m an ■ 

E 108* = 10721 MAJOISI QOIIS ^!S^ 3?fl UERH3 SQ. E 40,, E 42* SS * 
HP* 2Q. 

5oH^||g. °< £ 108011 3SV ^> 2i= S^PI N» UEH.HH 2iU. 01^ s aiui_in.j ^« 

•^Vfi8'«fc*/BL.M VBLli S3*H»H»HM iawiisi .gaioi-sstm. 

ai'J5f4f iffiHB^a aftys® 01 w 3 * • D0,,s 063108 

Low, DflLH HighS Q§ AHDIS^l S^IOfl CHbls -r 

ioHii£|5?0fl S<gff 4-- 2i£ §^ V 2J 271- Al Wis UUiH-il ^L*. 
° sa , 0 , E( PL) 3?1 UEWD. E 1I0H1 HISI. &EAI S£»OT= SHI. W.02. 
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^ ( 72)Vcc-VBLL2] S*W gPfcllL C3002I QI0JE17h SO. °' lum jCwm 5cm*? ? 

SJ0H2. BS001 *©. Hlffiw»3offl. /BL, BLl Oil 

si sis.nf™ iS^'^s^a^C^j!" I, "* 8ta - 6510 

1 !SL02§ /BL BL# VBLLS ^d|X|OI-AloH3l 1 AKJIs-J <=>-v\ <=> i=l - L - r - 

(MOllB)- C3002I L^jftJ ^Jgl l^tf'^i^'l^CSOol « 

?i- iifiofi so. 

2B« MB. tfflaoi *S C 300*l!t HI (t/2)Vcc US J™' * 

: Q im^ i«I»B*i*i« (i/2)VccS SO. SSSOI S C301SIS US 2*> PL?S»4« xllgStO. 

vlsM*sn^e . c30ioi i2i 2? xpi^oi ti!«iao. 

3 SO 0I22E. S*0| WW. 

0121 ^ Al 71^ Un±BM 2SS*I JH-18AIE1S OlStf 2*. VPL' M HS-I HCHS 

i%« ■OI^^S^mVAi. Bill VBLLS Willi W> ♦ «» **f»^ 

FRAM2J ^Oi! B|t»jb. 
(Xfl78^ A|OU ) 

£ ,14- = W32| affflAINt *3*K7I £ 102S*E1 £ 10721 »«M W - — 

*D±S=S|S2| SOflg UEH.H2 2lO. 

7.^ » ao|6(P h ».o>g. g.^ 3 oo|Q. £ 114H UBhS H^2^ BOI. £ 11221 S 

goj DDias ai'SSflS lhou ^hi^ 901 sto. 



01 

>KA I 



(X479fiAIWI) rt ^ 

£ 115- B ^S2J Hl^AIDfll f^»l^ 

^ ,,ioi -»/riwi ci»m ?m ei^oj nni«!# mi >vOH n 5^ LHOfl 2££ ^Ulol-H 01^, 71^^^ 

i5 aid) 27\ IE 432I EjU-M chsskm. a^oi JHbBAIEIS §?w?i£ so. 
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(XD80£AIW) „ v , 

r- t.co a a-0,0, tji crtA. i.mis 2°^, £ 102£^E1 E. 1072J «^0i| 3 lis' ^ 

S&S ulali* 8BSS aSr ois i.vmm.) asr» uehso. 
Ioiq □ s/si si i cje ?i^ah>uaie so. 

(»81^A|0fl) _ ^ 

_ M „ 0 a n^oj MRi4!Alffllg ^S$>?l £l*t E 102£^E1 £ 10721 ^*!0fl SjSS. £-21= 

5Ji 7 I*ii°T ids uaua ao." o\im*mm asm uaao. 

^ rLB»=> 0111-7101 mxi^H^I- 010IE1S 5M1 21= S0IQ. . SW= tJ-SSJQI 

«a l^^feiSe iloicT ^s. e im(hoiSc» ^ oi»h awv * 

ss c= U3M LFEFi bf£F If* "■aOIS Si* E 109011 UEM tiYW IT£. HI^S » 

li'^sltfA^ E 102-S 10721 Otill^S f^AIS ^ HO. 

E 02-107°] ^Oil CHoL 5. \\m dzr Sotl oiFi' Vccl Vss Vcc2(H1 

JFpuS wisiian (i/i)vcSf amTso-. grol crests eznr * so. 

UCRH3. 01 2S0U1E (1/2)Vcc= nCVtfV $ SD. E 119b°l PL^^al£2h D3Q*lsL-l o« 

ft asms e 12KHI ubkiq. 

ai 01(B)! Vcc =EIWWS g^S tSSffi 2IQ. 
(W1824'AI0U) 

EEi&l 1st ul£a We ib32i>~52i asoToiD. 

E 126^ a gHgo, xfl83tfA|00« gSoPI «tt E 10B2I (HISEIM2I S7HISE5 ^sb 01 

EElSfel wlf UEftsd 01 S E 1032) qiiS) aSOJOIQ. 

(^844'AIOIl) _. lw ^ 

c j ?r = a wo, B|84&'AI01ie ^S5PI *ltt 2^5, E 102°! 0flEEI*S2J g7^ISEl ^ohr Oil 

(X1I85^AI011) 

E 128S B X1185^AI011# AS«WI 1E2J 5gOI BL^SE! 5011 QWKM. 

01^ 2% E^ 2Tr + 2Capg2| ^?^2J g7l2lSE a S 9"9E bS UEh5Q. 
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(518661 AIM) 

£ 129^ S 78186*^0111 gSotfl §^5l££01Qh 

£ 1027h 4TM0I UE9 0101*1 SOTKr 2M I CH^jf. B JAIMM IIS^S^^mI 85 

[Ha 5 2iQ. 
(fl]87£A|0fl) 

£ 130^ a V3S| XWfiAIOtll £ 1292J SWdSl 4l*S*t= £j^£2J 92 £ 

1 UEflHH 2iQ. 

4F37I0I 3 M2JX1^E12K 3?H°I «RSSfO| Q€ SFSSH WOAIEHB 3S«2S«, 3 

H|E°J U0IE11 8X« 4 2iD- 
(.a88tf AlOfl) 

£ 131£ S H88flAI0ll SSStfl W€h #^S|S£0ID. 

£ 1027K4FMW 2H|£2| EB0IE1S J^^o, ES^eh^XI^R ^iSl 55 

S3 IlTi aipi finniAiasj 8™t fewass*. ■ assa* esse*. 

(J1I894'A|W) . 

E 13?= £ »32| HI 896! AIMS gSs^l ?I£J E 1312| S7tt|SB gSSKr SS^22| S3£ 
1 Lh&LHH SID. 

4F37KHI 2 M^XI^Em. fe^Ofl 4?H2| t^SSO! D§ MAIEIS Sj#tJ®SAN..4F37|S.4 

blSSJ BOIHB 4= SQ. BF37I2I FRAMOil CH08, 2HH * 4HH =8HH2| 23ES g 

(flSOtfAIOI) 

E 133 s s ffgSI *890±!AI0)I1 gSStfl E 10221 nCAP-tTrl^gll- E 832) £ 

«Aia 3^1 UEHHH SID. 

4F33M 2H|fi-0l«S| §S1 HS*ra*l SOH BLS *lkO|*£, BL2I ul*IM S*£|SH2, Q^OI *Si 
gs^i ifasm, *!37il flUfcUl 2iD. 

(X119I^AIIW) 

E 134= H WI9I^AIWIg ffigSPI E I34a= ^fSISE- 134b= 32 EQID . 

c inToi ^Tqoini pis ="-<=*Ufl AlE-iS gig^oe nCap+Tr^^SiU Le2, §3*J- t, h S2;2| M 

fm-o.^ ^Tioi gosl inSiil aaaffcww siis s^shiuai. a msxi^m gig 

Q l Kio^^Li^ E 134b0fl UEM tim 1T0I, S.'§°4 UhOIOfAl ^ OI^^S £19. SWtSiaR^ | : 
(W92^A|O0) 

I L^aCK 071 A1, Ca2| vasM» ^SSTS ^ »D. 

55 nS «2»ll PWIA1PS2) pg S2l6h= ntHlA4 h2S21 Sxl^? (punch thrcughJS tftioKp HO. 
wSfSo rs^OI S^SH= 2!s 01 gam SiD. E 135e0j 2J0iA1= E 13521- ^?S0I 01- 

(W936SAI0H) 

E 136= 8 SS2I ^93fe'AI011g ^S5h?l l^ilSEOO. 

o^2j'?fs2« ?HMAIE1(Cb)e »«±WRa» J1S JS*»gLW L l-BBW^IM 

257-37 



m } 998-069790 

*»/?WA|. 2*2*11 «I|A|H(Ca)2| Q0IEI5 4«V * SajS. 0,01 
Ei^ »Vi»(fla)» &8S M ?HIHAIE1(Cb) 7te!°J SlfOfl RCAIS^S AUIol ^S7I»SD. 

(S94tf AIOI)- 

E 137S B »32| XI94flAI0IS «S*PI «« £ 13624 §7tSI£* <=&olzz CIHKJIi 
UEHH2 24 Ch 

CBjfMi i utllh oijtlffll H*t£XI-3 ^Hl3F3, E 1362J S?I"S£S £S sU ^ 2iQ. Oil CH > Ca2J ^§ 

[Q£W . Rfl£AT2MQSD DtS« »& S OlgShS BP. 

£ a o»«oj xj|95^AI0UM £SoK?l Wit S7tel£E0IP. 

£ I36SI tfAIOIOfl (S^S=SIS, CaSU 5ftH0IEfli BAI3ieW«a. 1IAI3|S| eilXI^El2l£S ?HISta 

2»P. -g ^AjDIle* #pe BL^«oaoia. 

'(HKtfAIM) 

£ 139^ a s>g°| XI196£A|011M SSStfl «tt EfOISEOia, £ 138S4 UERHa 

sip. ois, saioie(PL) asraaiswsi ja^a uEmch 

cm C3Q02J HI 01 El - 3AI7I2! fljXI^EMI SSSP. 3 ^, /BL, BLU Vss£ gCHEEia, C3000I IDil 
SffS Wl L 8a. ?BU BLS. & HH«Bffi DAI.UEB *RT< BON ODg □ 

OIEIB ^X^P 01 Oh AI2B Aftta* g£82a s**, mm* « 

*fSl, 01 A) as ■*«!■ A|Z»g .TOO, 

rLonfl m mm oiaaoi^sm, SAi7ie{ axi^Eisj oioieis, c30ioa uoieisi n^wa 

f02M Wr/BL, BLS VBLLS ^EI^OJAIohOl UF0I«°J §^01 SStiQ. 

SwrSolLKi s?=d. nam, /bl, blsj vblls mchlh.i hb, ♦tp« ff^eo. 

of iaioii* feSB Vapi^ axU^M caoo caoilw 2ss ?n»a. ^api^ aixi^EjOii 

'ram C3012J ««» BAI7I2I yiXI^Eil 0H7H£, C30G, C3012J UI0IE1M 21^5 ^mpn, 

High-Bnad FRAM2I «^(HI StSfSID. 
(XU97£Al0fl) 

£ s g«2J *B97*!A|IKIS ^S*^| S7fS|S£ a2h B3£ bOIQ. 

£ 1362J £ 13751 UU\0\± =?Z7l SPE BL^gOISS ^CHl CH^H. £ 140# 2§ BL^SOfl 

(a.98tf AIOO) 

£ 141§ a-.^BJ Xfl98tfAI0flS flSoPI ^h5l^£ -a2KB3E' bOO. 

li a A a i i&VM ?hibaiei5| ^f^aa eioi mm u 

(M9MAIM.) 

£ 142= S Xil99^AKMie ^ p^tlS£ a2^ B3£ bOO. 

£ 14101 UIW. ?HnBA1E1(Cb)2J gf^Ofl 73*^ S^£IOi 2iQ. gg, 01 £ 136, 

£ 13721 SPE ^5(H|AJ£ ^ 

(XOIOOtfAIOI) 

£ 143£ s «^oj ^jioo^AIWIS ^SoPI e^tl^EOIQ. 

1M£EI^ ^AI^EilKl CHoH, 37H2J SSSa ?HuOAIE1(Ca, Cb! Cc)t Sf f LfEfLHS, XI 
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(XfllOla'AIOfl) 

E 144= a -«2J WOltfAIOIft SSSW 2S££- £ 14321 l^?g2| g^SISg a*!5ie 3? 
521 SO01 UEH.HH 21D, 

01 21*8 4F237IS. 1321 *8 EBXfeEISt. 3#2| 9gaM MHIAJEi» 27H|| Htt^g* 

rota C»K Mama sxis «it!0. ois. be Bwawoio. is. bi?se boi 
tin kvv 4 sin. hii*! i 2hh s>a^£ e&v * so- 

(X01O2a'A|O1I) 

E 145= 8 HIKKgAJOfll s 3oK?l §7tSS£0|EK 

c id's aia^a s^L*iacH| H|j| Jd*f±A}2| £S*|xW EtS 0111 UEjyjQ. Q^OI, ESOfl 

102-13321 lltes "El a. El 3 713 giftl BLHV 4 SO. 

SIS' sk«'»«2i rc J«5 s5» aiBitta " osrtiraoiAJS drams i- its aiHawj ssa 

S. Ail "aSUl ^EIMS^S a* 4 2i=^ *f?lle 4= 2JQ. ^. Al2$|E£<21 s»Ola a./lls -■- ^u-. 

Ol^ofstfH, ?4Efl XI2S ^THW 4= 2iQ. 

a k^Df^ gaTsi dM(shunt)»^2J 4-8UHS. &3KT 4= SOI, 7h§0l SSW f-2) .11 B 
AtOfl 2)*J- 3^7H2| D0F2I *»sh# 4= SO. 

nwi t niPl 3-^ ri/^oa AI«ai=dS 3^01 OHJEh M2ISi , WSi, MSi, TiSi #2) UTa^BH 

I «. S" a ?S»3 Waioim laYs 01 rcxisoi 2«hse sudd. 

01 o 121 b'AKMKHIAIS 0121 ITS £1E SflloQ S!EK 
(rai103a'A|01l) 

E 146= s °-«2j flu 034" A| 011011 tQ-5 FRAM2) 7|B^«S LfEltf M^E0I3, ^71 2= ^AIWIOII Sjg 
S 4= 5="~20IQ. 

^ i aixpS a oiq oTfiT «2« S2H2| DRAMHI 5?©^ Mil B 0101 Si 

' acfiffieSSi aT-ercna. SeifrawfiBSS). s eAnfs on framoii ststf 201a. 

1 =^1^1 St| ®gi iSsATAISaSaOl LH2| Xl«$IEd2l RCAI3 — HOI 1/2, C7h 1/201 
71 'ill SOU, 1/4S *HJ1>"4 SIEK 

a a «,o| ^o^m miaeiOfl SJgshS, ROI 1/2S, 712| §^171 UH=01I, RCA1301 1/2S 

I ^6 VuSi WOWS MWL ITHOfl CHSH, AWWf^ BW- ^P^ 4 ^^', "S 
73 H ^MH?JEd§ g^HHd 27H21 fe^l 37HS £12, £ 146 ?^0t£H2| 9SE01I UEItf Um ^01- 3 
^21 BH£! #S ^e^ajo, 4/3HH M ^4HT 4= 21Ef. 

(391 104 s ' AIOD) 

£ 147° a ^™°| 7111 044' A| 011011 [Q/g FRAhGJ 7IS^?-gS LIEftf M§£0|H, ^7l«t a'AJOIKHI ?! 
4"sfe 210IEK 

01= £ 146011 tim RCX|°f# ST7J SAIofSAi, S^alxlg &a*K3'2lD. WL 17H01I CHSS, A) 
U. 

(Xflice^Aioj) 

£ 1482 s a f S2| XII 105a 1 A] 09 01 [OS FRAM2| 7IH^?S1 UBtf §SE0I3. fe^l^ ^AlOHOfl g 

E 148^ 01 ^XOl 5RS§H2 SID. £ 148a(HI LhEH^ ^OL ASSIES ^ 27H(HI ITH^U D 
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So S%n Sl« a^^^SiBmSo* Sstm. £ was ss= «pi 

2gf?2J 91X11 ast» uaaa. 

(39106SAIW) 

c ,49^ a irgsj XfllOe^AIOlll tfSSPI «tt E 148a, 148b2| 7Si $1*t 2*21 A1«Si0l 

901 §%$SMA12| 301013 HH2W2I 27HS Lt&yjQ. 

£ 14*= £ 148*011 CH88H1. E 149b= SJ4WHI CH«!Q. E 149= 2*. JflOIM. HIM*!. 

a tfAIOIOIAIS 71101 ILHHS-^H 01*. =^§=37171 1 SSJ ORJEl, 3 2121 IMS, 2^371, = 
^E3?l 01*71 2i= 2S ST 4= 

cr icn. i co, 1- c liq, laqhiuoi TiiniE »|0|E ^-TflOISZf =e?^S LlEl^D. E 151a, 151b 
U9a, 149b LH21 s^- Hl^d, =^-H|M*!2J S^i^ UEKSQ. 

E 153£ 5 SS2I 39107SAIMS £ 3*171 AlSS*a3QilS2) UEftf CMOStIS 

1 UE1LH2 2iQ. S gAIME, #71 2§ ^AlOOOfl 4= SiCl. 

M aCH. BSOOS SSSHr 3*. MBSS SUK BSOOS «6. /BSOOS SlSShS £12, MIS SUffKr 
g|, MWLOS /WSL00S a IS;. WSLOOS 6h£o(9 SQ. 

.(39 1084' AIM) 

E 154^= M WS2I 39 108^ AIMS flSWI «tt 223. ilbiadl UHfl S iffllCH fl 01901 HH*|2| 81 
MS LlEH-iTU SO. S 4'A|ME, 271 Eg 4'AIMM «!8ir 4= SO. 

a ej°.o. nidi 51L121 I§2 «2H S!S*I ITr+fCapS ^?2il = »««HI U|«l, 17H2| SSSJJ ?S0I 3 

Sffiwo'e §S raiSaa Slo l e ws Sit? at ass **!Q. oiaw sm, -on 

SS8SBi2| £*HS Al°i>ll S§£ 4= S12SAI ^XllfiSOl ^tJQ. 
(«1109^AIM) 

E 155- S IJS2I 39 109^ AIMS ^SS171 § LH^2| EI90AI iMOltlSg ittJ^J S' 

SEOICT. 

Q 3EI2 EieSAlS flSOl ae OlE50i2| g°, 01 ilCHtHIEEIS^EI S«2J £*CI3Q 3! 
^gCISCIOil 2!M0ISd271 ^SEl. 



voutd i S««rSaaoi5 1 sia 7»«a» ?hsiiaieis ois*nwaaoioiE so. 

(391 104' AIM) 

£ 156^ S 391I04'AIM(HI S1CHA12) gif 0|£Zaif.SI aSDCHSfSs UEM ESOICh 

c ties niss^ £ I54M SStJ H121 1T0I, E 15BM UEKH UI-21 if S H CHS «|J 

I S t a A e r °oi » I AnfloilTDHsi ili 01^21 ^i oiEai^s xis^ 4= 21201. 

^21^^21 ^2 OCMIFM CH58 CHs71SSI-El. 
(391 11^! AIM) 

E 157H = BS2I 3911121 ^ AIM OH 2iCHA|2| fl» M£eii2| ajHOI&SS UEltf E20IE1. 

ihoi r|5 I HQiaa 71 llfOI 2U1. WL03d 6 -!lAIS? ^810121 ?JE£!°' SWL03S dff 

«»i 7°isi3fl all. 01 i? ^sflonwEEisAi- «es mm aw2j oiEa^*h 

(391 124' AIM) 

E |58 o a g«o, XI 1 IZ^IAIOflOfi 20U12I glF MSa^2| ElifflCH«BS UEM ES0IQ. 

ni- c 1^ «sriA.oe 4= 2iEl. ^4=2| ?jE£t SKM M30I, 1^21 UL03, 11102 

Sil «Efla(SKtB7 SWL02)2S r»«JO. 01 3*, ±0IIOIMEaSAI= xlShS ^!ol = <3^MS2| 
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0tEai±£« ±80.21 SWL5QII CH8ftt& ±BI0IM2EIM 2S*£S SD. E 157011 Ul*l, 

jog ^nuouHiaei^i ximr ^ sd. 

(Mil 3g AIM) 

E 159^ a nsoi *H n3£AI WW SOW 21 §S D1l2Elii2J ElUOiettat UEfcS ESS0IO. 

asm s ^oi e 156-s i590)i uus ^fflioicHaioi^ isnai- it! mo\m\ lhoa sjche an, 7*11 
all ssspi .aisoo. ie ^waiois tmE so. 

(HIMtfAlOO) 

£ 160S S BSSJ fl| 1 1421 M AlOtf s «3*W W*» 223- UEK* BSEOIQ. 

ii S aa s flXfe a? a«s 4ot ai!>i sd. *7i e 5321 ds 2§oiiaie s 
S Sh Si.?5 aS^ww ^i»o 01 m «. wui laws 3?r«L4t emu 22s a aoia 

Aiajlb, i!AI7|2! aiAI^EISJ SSM HL42J {SOU 7|«!CK 

SfftlD 01 ffllS BflS gsSrt E 16301 UEKSO. PLS (1/2)Vcc- HSOil A|E Vss-Vcc 7 
S CHizloilAlE £t«?ir 4: SO- 

(HI 15£ AIM) 

c 164^ = STS2J H1 1.1 5£ AIM OH COS FRAM2J *§72§ UEIM 8SSDIQ. S83H JHHAEm « 
17271 US 4§f? 12J aiOIOt-S E a-dM UEKHH 21Q. 

n.e<=> ninmm 7l^*f 4F^7iaD- ^AFL Alblg. 1MHIE FRAM - 16MUIM FRAM §S| 732*! FRAMW 3 

Hcprasas ass S21 *ss ^Aiaa. 

ytfs^lgl; s&r ezBmzmw uehhh st 

i-^i 'ernii oiruu- 7VOTc|f41 ^ EafX|-^Ei2J ?-]E^ ^t, p 0il SMEW ^01 U 



_ _ 



Sol e i67tsi dsn. aiMats qhjhs siasr^sa g^ss s^jhe aa. 

12f|= 19 Smf f 2D SEtt. HIMflOl MOD SOI 2i?l MSM. UIMfl^ S9N 2|«J 
bj|A)5} f§ £0IE1 732,1.' 4 2iU. 

E 164b°l ag ?HfiBAIE12J OKHOfl 1 M!SAI>:E17I HHg^fltll!. 01 §21 A>OI0fl 91 
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i^SH^Ei°l a4 Eai2!2| h:EsL¥E1 HIEdSt OHMS. E= .gf «« Sjfgl? '-a?, 
£ iRdr?l as aoi E 42+ 7J2J SgSH2, MOAIEISf a MSHTHiEl^ Bwap. □ 



JI/A 5 * Sa"oS iBBg'aSS THsiPs 2JQ 0|2f 1(01. &*Bfli 5HBAIH 3711 



(«IU6^AIWI) 

E 159= S HS2TH116flAIW0l 0* FRAM2J. S^gl UEItf BSEOID. 

■- IM u c- ic/iol ni*ntTi3 oic/d* HlEAi* »Ai-*, »i+s-HIMd!#Z f ^^M, blMflS-S^ 
S^IM^A'. sS-S^42.f"5e!sT^dlMAi#&S UERHH 2iO. 

E^lfi^E 171011 UBS SSJ ST^SAl PL^g&^OflAlE H^5*tOI 7fe3K> ; 01= Pl^ S^E g 
«S& WSI MCT (111 SOU. PL2J RCXISS =01 3*1* * -.SO. 

§af2i *imai= -a^a^a- sig s^as s^se, pl^si s^a^s =^ waioi m= s^s ^ 

Ibl IfflgWi; RC7h 3 5. 
(S||117£!A|0fl) 

E 172= s ttSSl HIIVflAIMOl WE MHEIflR22j Wig LIEftf §7h2lSE2+ 9SE0IQ. 

a ^s^. 1 ^^^^'*^! sans? as^snawe 

Jsi oi IiImo^Js asms- nwi as 20i a. 

Ci « 0 i a "►gs A^gy 4'Aiwion «jsa= on_m. 3 axis oi**wi 3= a m owi 

n «^§i6l .^Afe 4 sTq. 



3321 Sj, 

R..M ^o,* h hwl go I a SSOil 2|*e, E!HAliE1£f IfSSfl JHBAJEJ* S 12^3(01 FRAM2] DflE 
E 5g ^eho £AI) g^eaiWiEl OlgSW SfH, 8r37|SQ 5TS(O0aCH. 4F).37|2J me a 
IS SiaSA) ajgejAOi 7\ SE SAI^ ^ SiCK 

c£*h, (T/2)Vcc HgiaiOie^OISAI. ORAMHI Jl^SfS SXISFSA1 EIEai*l§^§ ggfiSW 

»► ^ 2JQ- 

m'*r si a^o< ^ho^jai miopia EISEfl^f MUfioKfl H^S^OI ^hso^l UH°(HL ^HI^^^S 
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Sili f^oia i W sr*fi ®mo\&m $.Hm= saishs ?hi«j axis a#*SAi±Boi sich 
?«€FairSi2s tn= axis stems ai^s. 

CBOIHg " »EM7ieiSiW». 01 ft£l|7|9|SXiai S«H0I 2I*7|7I»2| CB0IE1 US* 

Sag «WI SCH2K U0IEH2I 7|2?S tSStfl »£JPI2I3*I0I &0W, 

SS ! B B !^Bi^W& SsiS Pais u ormiaEif wh wmm wxaoii 

6 

SSMSflArai ?Kaoi-awPi2isi qioiei jaots ■ ° 



SiCHAJ. 



-»sa7i9i»*ife MSDAi-mroi maximal ag|$s ssag JMai 



H S'MSa« iSw ^iS^ffe »2£I§#S «l»a;.OI WISEIM^S «Hx|oK3t 

9 

^ ?hxi ^cj 0 l ni E2HXi^ej • c ai o iEW2j-0il ^IS^S ?HfiH AIE15 Qiiag^f^g 

-HBE9&" ™ "a oi Haaife^a www ^ch^oii as §s-s ^ ersa 

10 

g^tJ 11 
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&fi Sgl^Sffl OflaliS *S*S. 01 WSHM2I 8I9S UIMdOil S««ja, EEJOI 



Soil sfeii aSSi iaoiMa^M s^slioi sj= an «g°a oKr beipmsw. 

TJ .if=:PHTi^P4 0t ni MiEaHXi^F42J ^ caojQ^zjOJ "Ig^tlOi HMHOIEIB MISS 

asapi^sa. 

g 1 5 

HTsTlHXI »144» Oliz tttM SICHAI, M2.EI« fl*Of CH€> 

£1 oi *o&i«*"#*ia^ioi ma^ grf.^sQ. oi tweeia urns *4oh wxtt 
1 32.3? VBfSsafc u« aiaii S 4mW aw nws 2 



0 , 17 



OI- 
EK 



£ a 2« « s Is *s4 & am ^ s*^ ^ »^ 
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